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I, OBJECTIVES AND SCOPE OF REPORT 
The present repor t  has two main objectives. The f l r s t  one i s  t o  
provide a general view on research capacit ies and research a c t i v i t i e s  
i n  the La t in  American end Caribbean region. The s e h d  m e  i s  t o  
analyze IDRC a c t i v i t i e s  i n  the region during the l a s t  decade. 
- - 
1n order t o  have a c learer  view o f  t he  context w i t h i n  which re-  
search takes place i n  t h i s  region, the second-section presents a very 
b r i e f  descr ipt ion o f  a few general socio-economic indicators, as we l l  
as some o f  the recent development trends t h a t  have characterized the 
region. 
Sections 3 and 4 are re lated t o  the f i r s t  izbjective previously 
mentioned, the overview o f  present research capacit ies and research 
a c t i v i t i e s  i n  the Latf  n American and Caribbean countries, Section 3 
provides informati  on on the s c i e n t i f i c  community and the research commu- 
n i t y  t ha t  ex is ts  i n  the region, and on some o f  the factors t h a t  are 
g inf luencing i t s  development. Section 4 analyzes the present character- s i s t i c s  and or ientat ion of research i n  La t i n  America and the Caribbean. 
I n  order t o  do so, t h i s  section takes i n t o  consideration three major 
5 aspects : 
a) General indicators tha t  provide information on the overa l l  
level  o f  research ac t i v i t y ,  i n  order t o  have an idea o f  
the magnitude o f  such a c t i v i t i e s  i n  the region. Both abso- 
l u t e  (i .e. t o t a l  research expenditure) and r e l a t i v e  (i .e. as 
a percentage o f  GDP). indicators w i l l  be used.. 
b) The r o l e  played by the d i f f e r e n t  i n s t i t u t i o n a l  sectors tha t  
carry out research (i .e. univers i t ies,  govermnent research 
centers, p r iva te  research centres). The purpose o f  t h i s  
analysis i s  t o  see who are the pr inc ipal  i n s t i t u t i o n a l  actors - 
t h a t  are responsible f o r  the research t h a t  i s  done i n  the 
region. A b r ie f  descr ipt ion o f  each i n s t i t u t i o n a l  sector i s  
made. 
c) Main areas o f  concentration o f  research i n  the L a t i n  
American and Caribbean countries. The object ive o f  t h i s  par t  
o f  the repor t  w i l l  be t o  i d e n t i f y  the pr inc ipa l  research areas 
t h a t  are being studied i n  the d i f f e r e n t  countries o f  the 
region, as wel l  as the amount o f  support ( f i nanc ia l  and 
otherwise) t h a t  i s  going i n t o  each one. 
An important par t  o f  the  information tha t  i s  presented I n  sections 
3 and 4 has been very k ind ly  provided by the national sc ten t l f i c  and 
technological counci 1s o f  Mexico (CONACYT), Costa Rica (CONICIT], Peru 
(CONCYTEC) , Venezuela (CONICYT) , Chll e (CONICYT) , Colombia (COLCIENCIAS) , 
Braz i l  (CNPq] and Ecuador (CONACYT). We wish t o  express our deep g ra t i -  
tude t o  these i n s t i t u t i o n s  f o r  al lowing us access t o  unpublished data 
o r  t o  studies they are presently doing on t h i s  subject. It should also be 
mentioned tha t  sections 3 and 4 use information tha t  was col lected by a 
consultant, Francisco Sagasti , who worked w i th  the Centre's Regional 
Office f o r  La t in  America and the Caribbean (LARO) i n  t h i s  study. - 
During the 1 ast  decade the governments o f  the region have increasing- 
l y  become interested i n  promoting research and i n  taking i n t o  consider- 
a t ion science and technology as a factor o f  development. This has l ed  t o  
the development o f  science po l i cy  e f fo r ts  i n  the region. Section 5 makes 
a very b r i e f  review o f  the types o f  science pol icy organizations tha t  have 
appeared i n  the region, and of some o f  the factors tha t  have inf luenced 
t h e i r  capacity t o  implement po l i c ies  and programs i n  t h i s  area. 
Final ly,  section 6 analyzes the a c t i v i t i e s  o f  IDRC i n  the region during 
the l a s t  decade (1971-1981). This section only considers research pro jects  
tha t  have been supported, o r  are being supported, by the Centre i n  the re-  
gion. I t  does not include the t ra in ing  o f  human resources through the 
Fe l l  owshi p Program, IDRC pub1 i c a t i  ons re1 ated t o  projects i n  the region 
(Comrnuni cations Divis ion),  nor the D i  v is ion A c t i v i t y  Projects (DAPs) through 
which meetings, seminars, study v i s i t s ,  consul tancy studies and other 
spec i f i c  a c t i v i t i e s  are supported. Thus t h i s  section does not  present a 
complete view o f  IDRC a c t i v i t i e s  i n  the region, although i t  does cover i t s  
main component which i s  the funding o f  research. We expect t o  in tegrate 
t h i s  information i n  the next couple o f  months i n t o  the f i n a l  version o f  t h i s  
report. 
2. SOCIO-ECONOMIC CONTEXT AND DEVELOPMENT TRENDS I N  RECENT YEARS 
The L a t i n  American and Caribbean reg ion  i s  c o n s t i t u t e d  by  30 coun t r i es  
w i t h  a  t o t a l  popu la t i on  o f  350 m i l  l i o n  persons. O f  these 30 count r ies ,  3  o f  
them (St .  Lucia, Ant igua and B e l i z e )  became independent s t a t e s  i n  t he  l a s t  
t h ree  years (between 1979 and 1981). 
Since t h e  r e g i o n  i s  very heterogeneous i n  terms o f  t h e  c o u n t r i e s  t h a t  
a re  p a r t  o f  it, i t  i s  n o t  poss ib le  t o  make easy genera l i za t i ons  f o r  t h e  whole 
region.  A t  an aggregate l e v e l ,  Table 1 presents i n fo rma t ion  on a  few general 
economic i n d i c a t o r s  t h a t  r e f l e c t  impor tan t  t rends  i n  t he  development o f  t h e  
region.  The t ime i n t e r v a l s  (years)  t h a t  appear i n  Table 1 have been se lec ted  
i n  such a  way as t o  under l i ne  h i g h  p o i n t s  and low p o i n t s  i n  t h e  development o f  
L a t i n  American and Caribbean economies. Some o f  t he  t rends  t h a t  appear i n  
i- Table 1 a re  the  f o l l o w i n g :  
a) The r a t e  o f  popu la t i on  growth has been s l o w l y  decreasing, t h e  I 
average f o r  t he  reg ion  coming down from 3% ( i n  1970) t o  2.6% 
( i n  1980). I n  many coun t r i es  of t he  r e g i o n  t h e  problem o f  popula- 
t i o n  growth i s  n o t  as se r ious  as i t  used t o  be. 
b) The Gross Domestic Product (GDP) o f  t he  c o u n t r i e s  of t h e  reg ion  
has shown very d r a s t i c  changes du r ing  t h e  l a s t  decade. I t s  annual 
r a t e  o f  growth (average f o r  t h e  reg ion)  between 1970 and 1974 was 
7.4%. Midway through t h e  decade (1975) t h e  r a t e  o f  growth substan- 
t i a l l y  slowed down t o  3.1% f o r  t h e  whole region,  w h i l e  i t  s low ly  
p a r t i a l l y  recovered between 1976 and 1980. Again t h e  s i t u a t i o n  
d e t e r i o r a t e d  i n  1981, when t h e  average r a t e  o f  growth f o r  t h e  
r e g i o n  dropped t o  1.2%. I n  many c o u n t r i e s  o f  t h e  reg ion  t h i s  r a t e  
i s  reaching t h e  lowest  p o i n t  they  have faced i n  t h e  l a s t  2  o r  3  
decades ! 
c )  I n f l a t i o n  r a t e s  f o r  t h e  r e g i o n  as a  whole are  q u i t e  high, i n -  
c reas ing  f rom a  reg iona l  average o f  12% a y e a r  i n  1970 t o  60% i n  
1981. 
d) The c o n t r i b u t i o n  o f  t h e  a g r i c u l t u r a l  s e c t o r  t o  t h e  GDP o f  t h e  
r e g i o n  as a  whole has s l o w l y  decreased f rom 12% (1970) t o  10.5% 
(1980), r e f l e c t i n g  more d i v e r s i f i e d  economies and a  growing 
urban popu la t ion .  Nevertheless, food i s  one o f  t h e  p r i n c i p a l  
problems f o r  t h e  c o u n t r i e s  o f  t h e  region; severa l  coun t r i es  t h a t  
were p r e v i o u s l y  s e l f - s u f f i c i e n t  i n  most o f  t h e i r  food needs a r e  
i n c r e a s i n g l y  becoming food impor te rs .  
T A B L E  1 
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- Average annual growth 
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- Average annual growth 
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Sector  t o  GDP 
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4. V a r i a t i o n  i n  the  Consumer Index 
P r i c e  ( I n f l a t i o n )  - Annual percentage 
R a t i o  o f  Ex terna l  Pub1 i c  Debt 
Serv ice t o  Value o f  Exports  
q f  Goods and Services - Percentage - 
External  Sector ( I n  m i l l  ions  
" bf U.S .S )  * * 
- Value o f  expor ts  ** 
k - Value o f  i m ~ o r t s  - Trade ~ a l a n k e  ** - Balance o f  Payments 
I n t e r n a l  Trade w i t h i n  t h e  
Region - Percentage,of i n t e r n a l  t r a d e  
of t he  coun t r i es  of t h e  r e -  
g ion  t h a t  i s  done w i t h  o t h e r  
coun t r i es  w i t h i n  t h e  r e g i o n  
k 
Excl udes the  Caribbean Countr ies.  
This r e f e r s  o n l y  t o  expor ts  and imports  o f  goods. 
. This r e f e r s  on l y  t o  1970. B. This r e f e r s  o n l y  t o  1977. 
3I. Jhis r e f e r s  on l y  t o  1980. 
IE-: The reg iona l  GDP f o r  1980 and 1981 has been es t imated on t h e  b a s i s  o f  t h e  present  
t rend  o f  annual r a t e s  o f  growth. a 
'JRCE: Taken from several p u b l i c a t i o n s  o f  t h e  U.N. Economic Commission f o r  L a t i n  America 
(CEPAL) , and o f  t he  Inter-Amer i  can Devel oprnent Bank (BID). 
e )  Foreign trade has increased substantially over the l a s t  decade. 
Several countries changed the i r  previous import-substitution 
strategy (and strong protectionism) towards the beginning and 
middle of the seventies.A very important trend t h a t  i s  observ- 
able in the l a s t  decade is  the increase of intra-regional trade 
(among the countries of the region). In f a c t ,  the percentage 
of intra-regional trade over the to ta l  international trade of 
the countries i n  the region, increased from 8.7% i n  1960 t o  
12.3% i n  1970, and t o  17.6% i n  1975. I t  is interest ing t o  note 
tha t  the increase came mainly i n  manufactured products, as 
opposed to  primary products (by 1975 manufactured products repre- 
sented 39% of the intra-regional t rade,  up  from 12.6% in  1969). 
This is an important new dimension of horizontal cooperation 
within the region. Nevertheless the balance of payments s i  tua- 
tion in many countries i s  quite negative. For the region as  a 
whole, the balance of payment recorded a de f i c i t  amounting t o  
almost 2,000 million dol lars  ( i n  1980). 
f )  One of the serious bottlenecks t h a t  the countries of the region 
4 
are facing is a staggering external public debt problem. The 
ra t io  of the external pub1 i c  debt service t o  the value of exports ; 
of goods and services has increased from 13.3% in 1970 t o  28.5% i n  
1.980. 
4 
Since each national s i tuat ion changes substant ial ly  from one country t o  another, 
Annex I provides more detailed information on selected socio-economic indica- 
tors  by country of the region. 
Behind many of these problems is  the energy squeeze tha t  the region i s  
facing. As i t  became dramatically clear  by the end of 1981, the decade of the 
70's showed the high vulnerability of the Latin American and Caribbean region 
to cost variations i n  the supply of hydrocarbons, which represent 75% of the 
total  modern energy i t  uses. Over the l a s t  few decades, t h i s  region's 
development (especi a1 ly  in terms of industry and transport) has been cl osely 
related to the use of oil-intensive technologies. These were imported from 
developed countries and used as subst i tutes  for  those based on traditional 
energy sources, t h a t  were re1 a t i  vely a b u n d a n t  and often economi cal . Large 
ef for t s  and sizeable investments are being made t o  develop w h a t  appears t o  be 
so far the most viable source of energy i n  this part  of the world: hydropower. 
A t  the present time, the region i s  taking advantage only of about 10% of i t s  
enormous hydroelectrical potential .  
Summarizing, food and energy are among the most pressing needs tha t  the 
region is facing. The promotion of exports, t h r o u g h  the improvement of 
quality and efficiency i n  the productive sector ,  is also a very high pr ior i ty ,  
given the s i tuat ion of the external sector.  
3. - THE SCIENTIFIC COMMLINITY: HUMAN RESOLIRCES WORKING I N  RESEARCH 
The development of an indigenous research capac i t y  requ i res ,  as one 
o f  i t s  bas i c  inputs ,  the  development o f  adequately t r a i n e d  human resources. 
Besides formal  u n i v e r s i t y  t r a i n i n g ,  t h e  development o f  research  s k i l  1s can 
o n l y  be achieved by a c t u a l l y  doing research. T h i s  o f t e n  leads  t o  a  v i c i o u s  
c f r c l e  i n  developing count r ies ,  i n  which research i s  n o t  c a r r i e d  ou t  be- 
cause o f  a  l a c k  o f  good researchers, b u t  the  l a t t e r  i s  p a r t l y  due t o  t h e  
very l i m i t e d  p o s s i b i l i t i e s  o f  doing research a t  a l l .  Th i s  c i r c l e  can o n l y  
be broken by improving t h e  q u a l i t y  of u n i v e r s i t y  t r a i n i n g ,  s p e c i a l l y  i n  
those aspects r e l a t e d  t o  research ( q u i t e  o f t e n  absent i n  many u n i v e r s i t i e s  
o f  t h e  reg ion) ,  and by p r o v i d i n g  f a c i l i t i e s  f o r  young pro fess iona ls  t o  
develop research s k i l  1  s  by doing research. 
The decades o f  t h e  s i x t i e s  and sevent ies witnessed a  s u b s t a n t i a l  expan- 
s i o n  o f  u n i v e r s i t y  enro l lment  i n  L a t i n  America and the  Caribbean. Table 2  
shows the  e v o l u t i o n  o f  u n i v e r s i t y  enro l lment  by country, f rom 1960 t o  1977. 
For the  reg ion  as a  whole, u n i v e r s i t y  enro l lment  expanded a t  an average annual 
r a t e  o f  growth o f  11.5% between 1960 and 1970, and a t  a  r a t e  o f  14.3%, between 
1970 and 1977. Th is  expansion was even h igher  i n  t he  l a r g e r  coun t r i es  o f  t he  
reg ion  (15.4%). These growth r a t e s  are s u b s t a n t i a l l y  h ighe r  t han  those of 
popu la t ion  growth. 
Since L a t i n  America and the  Caribbean i s  r e a l l y  a  conglomerate o f  very 
heterogenous count r ies ,  t h i s  and subsequent t a b l e s  d i v i d e  t h e  reg ion  i n t o  f i v e  
subregions t h a t  a re  more homogeneous i n  na ture  ( t h e  f i r s t  ca tegory  i s  n o t  a  
geographic subregion):  
1 )  Large coun t r i es  (Argent ina,  Braz i  1  and Mexico). 
2 )  Andean coun t r i es  (001 i v i a ,  Colombia, Chi le ,  Ecuador, Peru 
and Venezuela). 
3)  Cent ra l  American c o u n t r i e s  (exc lud ing  Mexico). 
4) Caribbean coun t r i es  ( i n c l u d i n g  Guyana). 
5) Other coun t r i es  (Paraguay and Uruguay). 
The r a p i d  expansion of u n i v e r s i t y  enro l lment  i s  a l s o  r e f l e c t e d  i n  
t he  h igher  percentage of t he  un i ve rs i t y -age  popu la t i on  t h a t  i s  a c t u a l l y  e n r o l l e d  
i n  t he  u n i v e r s i t y .  Th is  percentage f o r  some o f  t h e  c o u n t r i e s  i n  t h e  reg ion  i s  
as f o l l o w s  ( % ) :  - 11 
11 This  index i s  measured i n  terms o f  t he  percentage o f  t h e  20 t o  24 age - 
group t h a t  i s  a c t u a l l y  e n r o l l e d  i n  the  u n i v e r s i t y .  
T A B L E  2 
UNIVERSITY ENROLLMENT BY COUNTRY AND YEAR 
Cont ... . 
Subregion and 
Country: 
1. Large Countr ies: 
- Argent ina 




2. Andean Countr ies:  
- B o l i v i a  
- Colombia 






3. Centra l  America: 
- Costa Rica 
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Annual r a t e  i . 
o f  growth I. 
n.a. : n o t  a v a i l a b l e  
* This r e f e r s  o n l y  t o  t h e  1970-75 p e r i o d  (no i n f o r m a t i o n  f o r  1977). 
Source: OAS: America en C i f r a s ;  Washington, OAS, 1978. 
UNESCO: Anuario E s t a d i s t i c o :  1980; Par is ,  UNESCO. 
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Th is  r a p i d  expansion o f  t h e  u n i v e r s i t y  popu la t ion  i s  p r o v i d i n g  a  s t ronger  
basis o f  human resources, n o t  o n l y  f o r  research b u t  a l s o  f o r  development 
a c t i v i t i e s  i n  general.  Nevertheless, t h e  f o l l o w i n g  1  i m i t a t i o n s  should be 
po in ted out,  i n  terms o f  t h e  c o n t r i b u t i o n  o f  t h i s  process t o  the  develop- 
ment o f  a  research capac i ty  i n  t h e  region:  
a) The vepy r a p i d  expansion o f  u n i v e r s i t y  enrol lment  has i n  many cases 
been achieved a t  t h e  expense of t h e  q u a l i t y  o f  u n i v e r s i t y  t r a i n i n g .  
Th is  i s  a  very dangerous t rade -o f f ,  s p e c i a l l y  a t  t h e  u n i v e r s i t y  
l e v e l  . 
b) The Hispanic he r i t age  which i s  dominant i n  t h e  r e g i o n  has fos te red  
t h e  development o f  t h e  l i b e r a l  a r t s  pro fess ions  and t h e  predominance 
o f  scho las t i c  and i n t e l l e c t u a l  sciences ?I .  T h i s  t r a d i t i o n  cont inues 
i n  t h e  19701s, desp i te  the  mod i f i ca t i ons  imposed by r a p i d l y  changing 
soc ie t i es .  T h i s  i s  analyzed i n  Tables 3 and 4 and i n  t h e  f o l l o w i n g  
pages. 
c )  The research - t ra in ing  aspects o f  u n i v e r s i t y  educat ion a re  q u i t e  o f t e n  
very weak, o r  even absent, i n  many o f  t h e  u n i v e r s i t i e s  o f  t h e  region.  
.Because o f  1  in i  ted  resources and a  t r a d i t i o n a l  approach t o  u n i v e r s i t y  
education, research p lays  a very  secondary r o l e  i n  many u n i v e r s i t i e s  
( i .e.  teaching func t i ons  tend t o  absorb a l l  o r  most o f  t h e  t ime  o f  
u n i v e r s i t y  p ro fessors) .  
21 A  very i n t e r e s t i n g  ana lys i s  o f  t h i s  c h a r a c t e r i s t i c  i n  t h e  case o f  - 
Colombia can be found i n  Frank Saf fo rd :  The I d e a l  o f  t h e  P r a c t i c a l  : 
Colombia's St rugg le  t o  Form a  Technical  m i t e .  Aust in ,  U n i v e r s i t y  
o f  Texas Press, 19 i6 .  
d )  Graduate l e v e l  t r a i n i n g  (Master and Ph.D.) a re  s t i l l  q u i t e  l i m i t e d  
w i t h i n  t h e  region, al though some count r ies  ( i .e .  B r a z i l )  have had 
a tremendous expansion o f  graduate programs. T h i s  has c reated an 
i n t e r e s t i n g  polemical d iscussion w i t h  respect  t o  t h e  most appropr i -  
a t e  s t ra tegy  f o r  t h e  u n i v e r s i t y  t r a i n i n g  o f  researchers: should i t  
be done main ly  a t  t h e  graduate l e v e l  ( f o l l o w i n g  t h e  Nor th  American 
p a t t e r n ) ,  o r  should undergraduate t r a i n i n g  be improved i n  o rde r  t o  
make poss ib le  t h e  t r a i n i n g  o f  researchers a t  t h a t  l e v e l ?  The main 
reason g iven f o r  t h e  second a l t e r n a t i v e  i s  the. c o s t  o f .  t r a i n i n g  a 
researcher through graduate programs. 
The ex ten t  t o  which t h e  p rev ious l y  mentioned 1 i m i t a t i o n s  and problems a r e  
present,  va r ies  from one count ry  t o  another i n  the  region,  and f rom one 
u n i v e r s i t y  t o  another w i t h i n  t h e  same country.  There a r e  several  outstand- 
i n g  u n i v e r s i t i e s  i n  t h e  reg ion where t h e  l e v e l  o f  education has very  h i g h  
standards and where f i r s t  r a t e  research i s  c a r r i e d  out. But  as a whole, 
these 1 i m i t a t i o n s  a re  very much present throughout the  region.  
I n  terms o f  t h e  d i s t r i b u t i o n  o f  u n i v e r s i t y  graduates by d i s c i p l i n e ,  
Tables 3 and 4 show t h e  predominance t h a t  t h e  l i b e r a l  a r t s  professions have 
i n  t a t i  n America and t h e  Caribbean. The. 1 i bera l  a r t s  d i s c i p l  i n e s  represented 
60.3% o f  u n i v e r s i t y  graduates i n  1970 and t h i s  p ropor t i on  even increased t o  
64.9% i n  1978. U n i v e r s i t y  graduates r e l a t e d  t o  n a t u r a l  sciences, eng ineer ing  
and app l i ed  sciences represented o n l y  39.7% o f  t h e  t c t s ?  f:: -1-$79, and. t.k%s 
decreased t o  35.1% i n  1978, (see Table 3) .  The o n l y  two d i s c i p l i n e s  i n  t h e  
area o f  appl i e d  sciences i n  which t h e  number of uni  v e r s i  t y  graduates increased 
subs tan t ia l  l y  were engineer ing and agronomy ( w i t h  average annual growth' r a t e s  
of 13.0% and 14.9% respec t i ve l y ) .  
I f  we analyze t h e  d i f f e r e n t i a l  d i s t r i b u t i o n  o f  u n i v e r s i t y  graduates i n  
the  several subregions p rev ious l y  mentioned (Table 4) ,  i t  i s  i n t e r e s t i n g  t o  
note  t h a t  t h e  Centra l  American count r ies  have s u b s t a n t i a l l y  h i g h e r  percentage 
o f  u n i v e r s i t y  graduates coming from the  na tu ra l  sciences, eng ineer ing  and 
app l ied  sciences ( t h e  p a r t i c i p a t i o n  o f  these d i s c i p l i n e s  goes up t o  48.1% o f  
t h e  t o t a l  , w i t h  51.9% i n  t h e  1 i bera l  a r t s ) .  The same i s  t r u e  f o r  Uruguay and 
Paraguay (o the r  count r ies) .  The r e s t  o f  t h e  reg ion  shows a ve ry  homogeneous 
behaviour: t h e  p a r t i c i p a t i o n  o f  t h e  l i b e r a l  a r t s  professions i s  between 
61.0% and 66.5% o f  t h e  t o t  1, both i n  the  l a r g e  coun t r i es  and i n  t h e  Caribbean 9 / coun t r i es  (see Table 4).  -
3/ It should be po in ted o u t  t h a t  i f  u n i v e r s i t y  enro l lment  i s  taken as an - 
i n d i c a t o r  ( i ns tead  o f  u n i v e r s i t y  graduates), t h e  p i c t u r e  t h a t  emerges 
i s  a l i t t l e  more favourable t o  t h e  engineer ing and app l i ed  sciences. 
The p ropor t i on  o f  t h e  1 a t t e r  increased from 36.3% o f  u n i v e r s i t y  e n r o l  1 - 
ment i n  1965 t o  43.2% i n  1974 (see OAS: "Un ejemplo de cooperaci6n re- 
g iona l  en e l  campo c i e n t f f i c o  y tecnolbgico:  d i e z  anos de a c t i v i d a d  
d e l  PROCT"; Washington, O.A.S., 1979). But  a lower  p r o p o r t i o n  o f  
u n i v e r s i t y  students graduate i n  t h e  n a t u r a l  sciences, eng ineer ing  and 
app l i ed  sciences, than i n  t h e  l i b e r a l  a r t s .  
T A B L E  3 
EVOLllT I O N  OF UNIVERSITY GRADUATES I N  LATIN AMERICA AND THE 
CARIBBEAN I N  TERMS OF DISCIPLINES: 1970 - 78 
C 
Average Annual 









Di s c i  p l  i ne 
1. Natural  Sciences 
2. Engineering and 
Archi tecture  
3. Health Sciences 
4. Agronomy 
Sub-Total 
5. Social  Sciences 












































T A B L E  4 
UNIVERSITY GRADUATES BY DISCIPLINE AND SUBREGION (1978) 
Source: UNESCO: Anuario Es tadf  s t i  co 1980; Paris , UNESCO. 
The exact year f o r  each country may vary s l i g h t l y  from 1976 t o  1978. 
Subregion: 
1. Large countr ies: 
- No. graduates 
- Percentage 
2. Andean countr ies: 
- No. graduates 
- Percentage 
3. Central America: 
- No. graduates - Percentage 
4. Caribbean: 
- No. graduates 
- Percentage 
5. Other countr ies: 
- No. graduates 
- Percentage 


















































































This general analysis o f  the  expansion and s t r uc tu re  o f  u n i v e r s i t y  
t r a i n i n g  i n  L a t i n  America and t he  Caribbean on ly  provides an i n s i g h t  
i n t o  one o f  the fac to rs  t h a t  shape the formation and growth o f  a scien- 
t i f i c  community i n  the region. But on ly  a very small p ropor t ion  o f  un i -  
vers i  ty graduates ends up doing research. The research comnuni ty, which 
i s  the main ob jec t i ve  o f  t h i s  repor t ,  i s  on ly  a very small  component o f  
the professional  community t h a t  i s  formed i n  the  un i ve rs i t i es .  
The in format ion on the number o f  researchers e x i s t i n g  i n  the  d i f -  
fe ren t  countr ies o f  the  reg ion comes e i t h e r  from na t iona l  surveys on re-  
search a c t i v i t i e s  t h a t  have been ca r r i ed  out  by several countr ies,  o r  from 
informat ion provided by un i ve rs i t i es  and governmental research i n s t i t u t i o n s  
on ongoing research programs. 
Th is  process o f  data c o l l e c t i o n  a t  t h e  na t iona l  l e v e l  has faced two 
major p rac t i ca l  d i f f i c u l t i e s .  I n  the  f i r s t  place, t he  operat iona l  d e f i n i -  
t i o r r j o f  some o f  the parameters o r  ind ica to rs  t h a t  are  used i n  these surveys . (i .e. research, research pro jec t ,  research expenditure) have no t  been 
s u f f i c i e n t l y  standardized i n  t he  d i f f e r e n t  countr ies.  Secondly, even when 
the formal d e f i n i t i o n s  are q u i t e  c l ea r  the in format ion t h a t  i s  required i s  
no t  always ava i lab le  o r  i s  d i f f i c u l t  t o  c o l l e c t .  Thus t he  r e l i a b i l i t y  
o f  the data var ies  from one country t o  another. Despite these l im i t a t i ons ,  . the data ava i lab le  does provide a general view o f  t he  magnitude, character- 
i s t i c s  and d i s t r i b u t i o n  ( i . e .  areas o f  concentrat ion) o f  research i n  the 
region. 
Table 5 presents the number o f  researchers t h a t  i n  1978-1979 were 
engaged i n  research i n  the L a t i n  Aiierican and Caribbean count r ies .  41 This 
data r e f e r s  t o  the number o f  "equivalent  f u l l  -t ime researchers" i n  each coun- 
try (except - i n  those countr ies where s p e c i f i c a l l y  ind ica ted) ,  and no t  t o  t he  
number o f  physical persons doing research. This i n d i c a t o r  i s  estimated by 
g i v i ng  each person o r  researcher a weight t h a t  i s  equ iva lent  t o  the propor- 
t i o n  o f  h i s  t ime t h a t  he dedicates t o  research (one four th ,  one ha l f  o r  f u l l -  
t ime). This i n d i c a t o r  i s  more r e l i a b l e  s ince i t  e l iminates t he  d i s t o r t i o n  
introduced by persons w i t h  a very marginal ded icat ion t o  research. 
'The heterogeneity o f  the count r ies  i n  the reg ion i s  q u i t e  evident from 
Table 5 i n  terms o f  the s i ze  o f  the na t iona l  research communities. These 
main categories appear i n  the region: 
- - 
.. 41 An operat ional  d e f i n i t i o n  o f  "researcher" i s  used i n  the nat iona l  - .  
surveys: a researcher i s  any person w i t h  a u n i v e r s i t y  degree (o r  
equivalent  l eve l  o f  experience) who a t  the  t ime o f  the  survey was 
4 . I a c t i v e l y  engaged i n  a research p ro jec t ,  i n  a f o rma l l y  recognized 
academic o r  research centre (formal i n s t i t u t i o n a l  environment). 
Thus the data does no t  provide in format ion on persons who have 
ca r r i ed  ou t  research i n  the past, nor  on persons who could be con- 
sidered as po ten t i a l  researchers because o f  t h e i r  l e v e l  o f  t r a i n i n g .  
I t  refers on ly  t o  "ac t i ve  researchersN, n o t  i n c l u d i n g  support o r  
auxi  1 i a r y  personnel re1 ated t o  research p ro jec ts .  
T A B L E  5 
NUMSER OF RESEARCHERS AND SCIENTIFIC AUTHORS 
BY COUNTRY 
Number o f  equivalent  f u l l - t i n e  researchers, except where ind icated.  
11 This r e f e r s  t o  the number o f  phys ica l  persons doing research (no t  equ iva len t  - 
f u l l  - t i n e  researchers). 
21 Projected f igu res  on the basis  o f  t he  number o f  researchers per  100,000 - inhabi tants.  
Country 
1. Large Countries: 
- Argentina - B r a z i l  - Mexico 
2. Andean Countries: 
- Colombia - Ch i l e  - Ecuador - Peru - Venezuela - B o l i v i a  
3. Central America: 
- Costa Rica - E l  Salvador - Guatemala - Panama - Honduras - Nicaragua 
4. Qribbear;: 
- Cuba - Barbados - Jamaica - Dominican 
Republ i c  - Tr in idad  and 
Tobago - Other Caribbean 
Countr ies 





a )  I n  many cases (i.e. Mexico, B raz i l ,  Colombia, Costa Rica) t he  in fo rmat ion  
comes from unpublished s tud ies  c a r r i e d  ou t  by the  National Science and 
Technology Counci 1 s o f  these countr ies.  
b) UNESCO: "Estadls t icas sobre e l  personal c i e n t l f i c o  y tecn ico  y 10s gastos 
destinados a a c t i v i  dades de i n v e s t i  gaci bn y desarro l  l o  experimental en 
America La t i na  y e l  Cari  be"; Par ls .  UNESCO, 1981. 
C) The in fonnat ion  on s c i e n t i f i c  authors comes from I n s t i t u t e  f o r  S c i e n t i f i c  
Information: Current B i b l i og raph i c  D i rec to ry  o f  the  Ar ts  and Sciences; 
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a) The l a r g e  coun t r i es  a l ready  have q u i t e  a s i g n i f i c a n t  research 
community: 8,250 researchers (Argent ina)  , 10,400 researchers 
(Mexico) and 24,000 researchers (B raz i  1 ) . 
b)  The medium-sized Andean coun t r i es  have research communities t h a t  
f l u c t u a t e  between 1,500 and 4,000 researchers. I f  t h e  number o f  
equ iva len t  f u l l - t i m e  researchers was a v a i l a b l e  f o r  a1 7 countr ies,  
t h e  co r rec ted  (and more e l a s t i c )  f i g u r e s  cou ld  be between 1,500 
and 2,500 ( t h e  h ighe r  f i g u r e s  f o r  C h i l e  and Peru a r e  due t o  t h e  
f a c t  t h a t  t h e  number o f  phys i ca l  persons, n o t  e q u i v a l e n t  f u l l - t i m e  
researchers, i s  t h e  o n l y  in fo rmat ion  a v a i l a b l e ) .  
c) The sma l l e r  coun t r i es  o f  Cent ra l  America and t h e  Caribbean have 
research communities t h a t  f l u c t u a t e  between 400 and 800 researchers 
( w i t h  t h e  except ion of Cuba). 
The r e l a t i v e  importance o f  these research communities i n  terms o f  t h e  t o t a l  
popu la t ion  of each count ry  i s  measured by t h e  number of researchers pe r  
lOO,OOO i nhab i tan ts .  Colombia has one o f  t h e  lowest  r a t i o s  o f  researchers 
t o  popu la t ion  ( 6  p e r  100,000 i n h a b i t a n t s ) ,  and t h e  h ighes t  ones go up t o  3 1  
researchers per  100,000 i n h a b i t a n t s  (see Table 5). The r e s p e c t i v e  r a t i o s  
f o r  developed coun t r i es  range most ly  between 100 and 250 researchers pe r  
lOO,OOO i nhab i tan ts ,  w i t h  a few cases above t h a t  l e v e l .  
The volume o f  s c i e n t i f i c  p u b l i c a t i o n s  has been q u i t e  o f t e n  used as an i n d i -  
c a t o r  o f  t h e  l e v e l  o f  a c t i v i t y  o f  a s c i e n t i f i c  community. The source t h a t  
i s  most commonly used t o  determine t h e  number o f  s c i e n t i f i c  authors (sc ien-  
t i s t s  who p u b l i s h )  i n  d i f f e r e n t  coun t r i es  i s  t h e  Science C i t a t i o n  Index 
publ i shed by t h e  I n s t i t u t e  f o r  S c i e n t i f i c  I n f o r m a t i o n  o f  Ph i l ade lph ia .  51 
Although t h i s  i n d i c a t o r  s u b s t a n t i a l  l y  underest imates t h e  volume o f  s c i e n t i f i c  
p ~ ~ b l i c a t i o n s  i n  developing count r ies ,  s i nce  i t s  coverage o f  l o c a l  s c i e n t i f i c  
j ou rna l s  i s  very 1 i m i t e d  ( s p e c i a l l y  those i n  languages o t h e r  than Engl ish) ,  
i t  i s  s t i l l  a  v a l i d  i n d i c a t o r  t o  measure t h e  p a r t i c i p a t i o n  o f  l o c a l  s c i e n t i f i c  
communities i n  what i s  c a l l e d  "mainstream science" (as represented by what i s  
publ  i shed i n  w i d e l y  recognized s c i e n t i f i c  j o u r n a l s ) .  
5/ Unless the re  i s  a n a t i o n a l  s tudy w i t h  i n f o r m a t i o n  on t h e  pub l i sh ing  - 
behaviour o f  t h e  l o c a l  s c i e n t i f i c  community. A case i n  p o i n t  i s  t h e  
study done i n  Costa Rica by Miguel Gomez and Vera BermGdez: Encuesta 
sobre C ien tS f i cos  Ac t i vos  en Costa Rica (1978); San Jose, COmCIT, 
/9. A lso  see Marcel Roche and Y o j a i r a  F r e i t e s :  'Produccibn y F l u j o  
de InformaciBn C i e n t i f i c a  en un P ~ S S  P e r i f g r i c o  Americano: A1 gunas 
Imp1 i caciones para l a  Region" ; Caracas, I .V IC,  1981. 
Table 5 provides in format ion on the number o f  s c i e n t i f i c  authors i n  
the L a t i n  American and Caribbean countr ies,  as measured by the  Science 
C i t a t i on  Index ( i n  1979). I n  t h a t  year a t o t a l  o f  5,306 s c i e n t i f i c  authors 
i n  the reg ion were reg is te red  by t h a t  Index. It i s  i n t e r e s t i n g  t o  note 
t h a t  the number o f  s c i e n t i f i c  authors i n  the region represents about 8 t o  
10% of the  respect ive  research community i n  most countr ies (see Table 5). 
It should be kept  i n  mind t h a t  t h i s  i s  the propor t ion o f  those t h a t  pub l i sh  
i n  i n t e r n a t i o n a l l y  recognized s c i e n t i f i c  journals,  the t o t a l  o f  s c i e n t i f i c  
authors being much higher i n  each country. I n  a very few countr ies,  the  
l oca l  s c i e n t i f i c  cornmuni t y  shows a greater  propensi ty ( o r  access) t o  pub1 i s h  
i n  i n t e r n a t i o n a l l y  s c i e n t i f i c  journals;  such i s  the case o f  Venezuela and 
Jamaica (Table 5).  
I f  we compare the research community o f  L a t i n  America and the  Caribbean 
w i t h  the research communities o f  o ther  regions i n  t h  world (both  i n  terms o f  
Q/ s c i e n t i f i c  authors), the fo l l ow ing  p i c t u r e  emerges: ,
Countrv 












Number -- X 
S c i e n t i f i c  Authors 
1980
Number % 
6/ The data on number o f  researchers comes from UNESCO: Est imat ion o f  - 
human and f i nanc ia l  resources devoted t o  R and D a t  the  wor ld  and 
re;?onal kevel; Par s, UNtSCO, 1979. The data on number o f  scien- 
1 i c  aut ors o r  1980 comes from I n s t i t u t e  f o r  S c i e n t i f i c  Informa- 
t i o n  Current Bib1 iograph ic  D i rec to ry  o f  the  Ar ts  and Sciences; 
Phi ladelphia,  I S I ,  1980. a 
7/ The number o f  researchers and o f  s c i e n t i f i c  authors f o r  Asia inc lude -
Japan and I s rae l .  Th is  completely d i s t o r t s  the  f i gu res  f o r  t h i s  r e -  . 
gion, i n  terms o f  the developing count r ies  t h a t  are  p a r t  o f  i t .  
It i s  i n t e r e s t i n g  t o  note t h a t  the L a t i n  American and Caribbean re -  
search community has a  lower propensi ty t o  pub l ish  i n  i n t e r n a t i o n a l l y  
recognized s c i e n t i f i c  journa ls  than those o f  other developing regions 
( i  .e. A f r i ca ) ,  as measured by the r a t i o  o f  s c i e n t i f i c  authors t o  research- 
ers. The former ( La t i n  America and the Caribbean) has s l i g h t l y  more than 
twice the number o f  researchers than t he  l a t t e r  (A f r i ca ) ;  bu t  t he  two 
regions have almost the  same number o f  s c i e n t i f i c  authors reg is te red  i n  the 
Science C i t a t i o n  Index. This s t i l l  holds i f  we compare the 1974 f i gu res  
f o r  both parameters. Three fac to rs  may p a r t i a l l y  exp la in  t h i s  trend: 
a )  Stronger language b a r r i e r s  (Spanish, as. opposed t o  Engl i s h  o r  French). 
b) The existence o f  a  h igher number o f  l oca l  s c i e n t i f i c  journa ls  i n  L a t i n  
America and the Caribbean, t h a t  provide the p o s s i b i l i t y  o f  pub l ish ing 
1  ocal l y  ins tead o f  abroad. 
c) A h igher propor t ion o f  the researchers i n  the former are t r a i ned  w i t h i n  * t he  reg ion (even t o  some extent  a t  the  graduate l e v e l ) ,  which may 
provide a  stronger l oca l  o r  regional  reference group, as we l l  as a  more 
inward o r i e n t a t i o n  i n  terms o f  the region. 
F i n a l l y ,  Table 6 shows the d i s t r i b u t i o n  ( o r  r e l a t i v e  concentrat ion) o f  
the s c i e n t i f i c  community i n  terms o f  the f i v e  subregions i n t o  which we have 
d iv ided L a t i n  America and the Caribbean. In format ion on populat ion i s  i n -  
cluded i n  t h i s  t ab le  i n  order t o  have a po in t  o f  reference i n  terms o f  the 
r e l a t i v e  s i ze  o f  each subregion .The marked concentrat ion o f  t he  s c i e n t i f i c  
community i n  the three large countr ies of the reg ion i s  q u i t e  evident: 64.3% 
o f  un i ve rs i t y  enrol  lment, 73.0% o f  un i ve rs i t y  graduates, 67.5.% o f  researchers 
and 62.3% of the  s c i e n t i f i c  authors. But t h i s  merely r e f l e c t s  the populat ion 
d i s t r i b u t i o n  t h a t  ex i s t s  i n  the region.  (See Table 6). 
T A B L E  6 
RELATIVE CONCENTRATION OF THE SCIENTIFIC COMMUNITY 
BY SUBREGIONS 
D i f f e r e n t  
I n d i c a t o r s  
Large Andean Cen t ra l  Caribbean Other  1 TOTAL 
Count r ies  Count r ies  America Count r ies  
1. Popu la t ion  (1978) 
- I n  thousands 209,726.0 78,630.0 20,830 .O 24,269.0 
- % 61.8 23.2 6.1 7.2 
2. U n i v e r s i t y  en ro l lmen t ( l 977 )  
- NO. 2,591,549 1,100,759 153,159 125,765 
- % 64.3 27.3 3.8 3.1 
3. U n i v e r s i t y  graduates(1978) 
- No. 
. . 
257,925 57,738 10,019 25,874 
- % 73.0 16.3 2.8 7.3 
4. Researchers (1978) 
- No. 42,677 11,809 1,966 5,400 
- % 67.5 18.7 3.1 8.5 
5. S c i e n t i f i c  Authors (1979) 
- NO. 3,305 1,487 148 32 3 
- % 62.3 28.0 2.8 6.1 
4. PRESENT CHARACTERISTICS AND ORIENTATION OF RESEARCH IN LATIN 
AMERICA AND THE CARIBBEAN. 
4.1 Overall View of Research in the Reaion 
Information on ongoing research programs and ongoing research activ- 
i t i e s  in the region i s  quite scanty and i t  only covers certain aspects, 
mainly aggregate indicators of the overall level of research activity. In- 
formation i s  available a t  two levels: 
a)  Information on annual' research expenditures (financial resources 
devoted to  research) i s  available for most countries of the region. 
This data comes either from national surveys or from information 
derived from the national budgets ( i  .e. governmental expenditures in 
research through publ i c  research institutions or publ i c  universities). 
In this  section we will analyze the annual research expenditure of the 
countries of the region on the basis of th is  information. Since only 
very aggregate information i s  available a t  th is  level,  i t  will only be 
possi b1.e to consider three very general indicators : 
- Total annual research expenditure by country. 
- Research expenditure per capita and per researcher (by country). 
- Relative concentration of the research effort  (as measured by 
research funding) in terms of the different subregions. 
b)  For a smaller group of countries there i s  more detailed information 
available on ongoing research programs i n  each country, on the basis of 
national surveys ('This i s  the case of Mexico, Brazil, Colombia, Venezuela 
and Costa Rica, and to a 1 esser extent for  Ecuador and Chi 1 e )  . For th is  
group of countries we will be able to analyze two additional aspects: 
. - The role played by the different institutional sectors that 
carry out research ( i  .e. universi t i e s ,  government research 
centres a n d  private research centres). This aspect will be 
analyzed in section 4.2. 
- Main areas of concentration of the research effor t  i n  these 
countries. The purpose of th i s  analysis will be to  identify 
the principal research areas that are being studied by the 
national scientif ic  communities, as well as the magnitude of 
the effor t  that i s  going into each one ( in terms of local 
financial support and number of researchers t h a t  are working 
i n  each research area). 'This will be analyzed in section 
4.3. 
Even f o r  t h i s  smal le r  group o f  count r ies  the  ana lys i s  o f  what i s  
being s tud ied by the  research communities i n  each count ry  w i l l  s t i l l  be 
a t  a very  aggregate l e v e l  (i .e. broad research areas), s i n c e  a more 
d e t a i l e d  ana lys i s  would be very  d i f f i c u l t  t o  conduct a t  a reg iona l  l e v e l  
f o r  a l l  research top i cs .  A more subs tan t ia l  ana lys i s  o f  t h e  content,  
scope and achievements o r  l i m i t a t i o n s  o f  t h e  research e f f o r t  i n  each re-  
search area i s  on l y  poss ib le  a t  t h e  na t iona l  l e v e l  (count ry  study) ,  o r  
a t  t h e  s e c t o r i a l  l e v e l  ( in-depth ana lys i s  o f  a s p e c i f i c  research area i n  
t h e  region) .  An example o f  t h e  f i r s t  case i s  t h e  count ry  study t h a t  
CONICIT and IDRC j u s t  c a r r i e d  ou t  i n  Costa Rica. 81 An example o f  t h e  
second case i s  the  study t h a t  AFNS, LARO and OPE a r e  p lann ing t o  c a r r y  
ou t  i n  a g r i c u l t u r a l  post-product ion research i n  L a t i n  America and' t h e  
Caribbean dur ing  1982-83. 
Table 7 provides i n fo rmat ion  on t h e  t o t a l  annual research expendi ture 
f o r  most o f  t he  count r ies  o f  t h e  region,  bo th  i n  l o c a l  currency and i n  U.S. 
d o l l a r s ,  as w e l l  as the  r e l a t i o n s h i p  between t h i s  expendi ture and t h e  Gross 
Nat ional  Product (GNP) o f  each country.  Two main aspects emerge f rom t h e  
ana lys is  o f  t h i s  tab le .  I n  t h e  f i r s t  place, t h e  t o t a l  investment i n  r e -  
search t h a t  i s  being done by t h e  count r ies  o f  t h e  reg ion  i s  very low. Most 
count r ies  spend annual ly  between 0.20 and 0.40% o f  t h e i r  GNP i n  research 
programs. Th is  i s  s t i l l  ve ry  f a r  from the t a r g e t  t h a t  has been suggested 
by d i f f e r e n t  . i n t e r n a t i o n a l  meetings f o r  developing count r ies ,  o f  a research s 
expenditure o f  1.0% o f  t h e i r  GNP. I n  most developed coun t r i es  t h e  annual 
research expenditure f l u c t u a t e s  between 1.5 and 2.5% o f  t h e i r  GNP, w i t h  
except ional  l y  h igher  cases. The two outstanding exceptions i n  t h e  reg ion  
are  B r a z i l  (0.61% of i t s  GNP goes t o  research) and Venezuela (0.56%). 
Three d i s t i n c t  l e v e l s  appear i n  Table 7 i n  terms o f  t h e  volume o f  
f i n a n c i a l  resources t h a t  each count ry  dedicates t o  research: 
a) , Small count r ies  have annual research budgets t h a t  range between 5 
and 10 m i  11 i o n  annual l y )  . 
b) Medium s i zed  coun t r i es  have annual research budgets t h a t  range 
between 20 and 70 m i l  1 i o n  do1 l a r s ,  w i t h  t h e  except ion o f  Venezuela. 
c )  Large count r ies  have annual research budgets o f  over  200 m i l l  i o n  
do1 1 ars . 
8/ See F. Chaparro, F. Vargas, H. J a r a m i l l o  and M. Ramfrez: Present - 
S i t u a t i o n  and C h a r a c t e r i s t i c s  o f  Research A c t i v i t i e s  i n  C W  
- 
T A B L E  7 
ANNUAL RESEARCH EXPENDITURE BY COUNTRY . 
( I n  thousands o f  l oca l  currency and US$) 
w* 
Estimated f igures  S o f  G.D.P. I n foma t ion  no t  ava i lab le  f o r  B o l i v i a  
1/. The 1978 f igures  f o r  these countr ies were calculated on the bas is  o f  an annual 
r a t e  o f  growth o f  21.1% and o f  the i n i t i a l  in fonnat ion ava i lab le  f o r  the e a r l y  
1970's. The annual ra te  o f  growth o f  21.1% was determined on the basis of the 
Colombian experience, s ince f o r  t h a t  country there i s  infonnat ion ava i lab le  for  
1971 and 1978. 
I .  






- Argentina - B r a z i l  - Mexico 
~ u b - l o t a l  
Andean Countri  el!' 
Source: a) Unpublished studies dcne by the National Science and Technology Councils 
of several countr ies (i.e. Braz i l ,  Mexico, Costa Rica, Colaibia, Ecuador, 
Chile). 
b) Jan bnnerstedt: "A Survey o f  World Research and Development Ef for tsn.  
I ns t i t u te  o f  Econmics and Planning, Roski l de  Univers i ty ,  D i w r c a .  

























B r a z i l  i s  i n  a category by i t s e l f  w i t h  a t o t a l  research expendi ture o f  
1,150 m i l l i o n  d o l l a r s  i n  1978 (0.61% o f  i t s  GNP). The case o f  B r a z i l  
i s  i n t e r e s t i n g  n o t  j u s t  because o f  i t s  h igh  l e v e l  o f  research i n v e s t -  
ment, b u t  a l s o  because o f  t h e  tremendous r a t e  o f  expansion o f  t h e  re -  
search expendi ture i n  t h a t  country.  T h i s  r e f l e c t s  a conscious e f f o r t  
and an e x p l i c i t  dec i s ion  o f  t h e  B r a z i l i a n  government t o  i nco rpo ra te  
science and technology, and s p e c i f i c a l l y  research, i n t o  t h e  governmental 
development p lans and programs. Although several  governments of t h e  r e -  
g ion  have f o r m a l l y  recognized research (and science and technology i n  
general )  as an inst rument  o f  development, o n l y  B r a z i l  has f o l l o w e d  t h i s  
up w i t h  s u b s t a n t i a l  f i n a n c i a l  and budgetary a1 l o c a t i o n s  t h a t  r e f l e c t  a 
p o l i t i c a l  dec is ion .  To a l e s s e r  ex ten t  t h i s  i s  a l s o  observable i n  
Mexico and Venezuela, and i t  i s  p r a c t i c a l l y  absent i n  t h e  r e s t  o f  t h e  
region.  
The e v o l u t i o n  o f  t h e  research expendi ture o f  t h e  fede ra l  government 
i n  B r a z i l  showed a remarkable increase between 1970 and 1982. The budget 
a l l o c a t i o n s  f o r  research a re  as f o l l o w s  ( t h i s  r e f e r s  t o  t h e  Federal Budget 
9/ alone, n o t  i n c l u d i n g  S ta te  Budgets and o t h e r  i n t e r n a l  f i n a n c i a l  sources):  - 
M i l l i o n s  o f  Real Annual 
,. Cruzei ros Rate o f  Growth: 
M i l l i o n s  o f  % o f  Federal (Constant (Average f o r  
Year - Cruzei ros  Budget 1981 Cr.) Per iod)  
Dur ing t h i s  p e r i o d  budget a l l o c a t i o n s  f o r  research jumped f rom 0.84% t o  
3.64% o f  t he  t o t a l  f ede ra l  budget. Even i f  constant  values a r e  used i n  o rde r  
91  Taken. f rom B o l e t i n  CNPq de Es tad i s t i ca ,  Indicadores B8sicos de C. y T. - 
Insumos; No. 3, B r a s i l i a ,  CNPq, 1981. 
10/ The l ow  average annual r a t e  o f  growth between 1975 and 1980 i s  due t o  -
t h e  f a c t  t h a t  between 1976 and 1979 t h e  f e d e r a l  budget 's a l l o c a t i o n  
f o r  research was s t a t i o n a r y  i n  r e a l  terms (cons tant  c r u z e i r o  values).  a 
A f t e r  1980 the  growth o f  t h e  research budget s ta rded again,  w i t h  a ve ry  
sharp r i s e .  
b 
11/ Th is  f i g u r e  i s  est imated on t h e  bas i s  o f  an expected i n f l a t i o n  o f  70% * -
f o r  1982. 
T A B L E  8 
RESEARCH EXPENDITURE PER CAPITA AND PER RESEARCHER BY COUNTRY 
(Equ iva len t  f u l l - t i m e  Researchers) 
& - 
- Peru 
I - Venezuela 
Large Countr ies: 
- Argent ina 
- B r a z i l  - Mexico *** 
Andean Countr ies:  
& 
& 
Centra l  America: 
- Colombia 
- C h i l e  
- Ecuador 
- Costa Rica 
7 E l  Salvador - Guatemala 
- Honduras 








- Dominican Rep. 
- T r i n i d a d  and 
Tobago 
Other Countr ies:  
*The name o f  each l o c a l  cur rency  i s  found i n  Tab le  7. 
- Paraguay 
* * I n  t h e  case o f  these f i v e  coun t r i es  t h e  i n d i c a t o r  i s  n o t  s t r i c t l y  comparable t o  
the  o the r  ones, s ince  the  number of phys i ca l  persons do ing  research (no t  equ iva len t  
f u l l - t i m e  researchers)  i s  t h e  o n l y  i n f o r m a t i o n  a v a i l a b l e .  Thus these f i g u r e s  a r e  
c. * * A  
s l i g h t l y  underest imated as compared t o  t h e  o t h e r  ones. 
I n f o r ~ a t i o n  not available for Bolivia. 
Per c a p i t a  Res. 
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t o  e l i m i n a t e  the  i n f l u e n c e  o f  t he  very h igh  B r a z i l i a n  i n f l a t i o n  r a t e ,  
investment i n  research on t h e  p a r t  o f  t h e  federa l  government jumped f rom 
7,660 mi 11 i o n  c ruze i ros  t o  90,902 m i l  1  i o n  c ruze i ros  (expressed i n  1981 
values) .  It should be kept  i n  mind t h a t  t h e  annual r a t e s  o f  growth t h a t  
appear i n  t he  prev ious paragraph a r e  based on cons tant  1981 c r u z e i r o  
values and thus i t  r e f e r s  t o  r e a l  growth. The nominal growth o f  t h e  r e -  
search budget i s  much h igher .  
Table 8 shows bo th  t h e  research expendi ture p e r  c a p i t a  and t h e  r e -  
search expendi ture pe r  researchers o f  t he  d i f f e r e n t  coun t r i es  of t h e  region.  
Again B r a z i l  and Venezuela show the  h ighes t  values o f  t h e  two i n d i c a t o r s .  
I f  we exclude t h e  l a r g e  coun t r i es  and Venezuela, most of t h e  c o u n t r i e s  i n  
t h e  reg ion  a re  spending l e s s  than US$5 per  c a p i t a  i n  researcH. As a p o i n t  
o f  reference, t he  developed coun t r i es  o f  Western Europe and Nor th  America 
, .spend an average o f  US$78 per  c a p i t a  i n  research, and t h e  l e a d i n g  coun t r i es  
spend more than $150 p e r  c a p i t a .  
TABLE 9 
Re1 a t i v e  Concentrat ion o f  the  Research E f f o r t  by Subregion 
( I n  Thousands o f  U.S. $) 
Subregions 
Large Countr ies 
Andean Countr ies 
Cent ra l  America 
Car i  bbean 
Other Countr ies 
TOTAL : 





























The analysis o f  the previous pages c l e a r l y  po in ts  out  the huge 
d i f fe rence  i n  research capaci ty among the countr ies o f  the  region, 
as we l l  as the  s i gn i f i can t  l eve l  t h a t  two o r  three of t he  countr ies 
are reaching i n  terms o f  p o l i t i c a l  decision, f i n a n c i a l  resources a l -  
located f o r  research and research i n f r as t ruc tu re  (as measured by number 
o f  researchers). This i s  r e f l ec ted  i n  the  very h igh concentrat ion o f  
the  research e f f o r t  i n  the  la rge  countr ies:  77% o f  t he  t o t a l  reg iona l  
research expenditure, as we1 1 as 67.5% o f  t h e  researchers, are concentra- 
ted i n  these countr ies (see Table 9) .  
4.2 Role o f  the D i f f e r e n t  I n s t i t u t i o n a l  Sectors i n  Research 
The i n s t i t u t i o n a l  research i n f r a s t r u c t u r e  o f  the  count r ies  o f  the 
region can be analyzed i n  terms o f  three main sectors: - 12/
- Un i ve rs i t i es  - Government Research Centres 
- Pr i va te  Research Centres 
Under government research centres we are inc lud ing  three types o f  research 
groups: a) governmental agencies t h a t  d i r e c t l y  engage i n  research. b)  auton- 
omous pub l i c  research i n s t i t u t e s ,  such as those t h a t  e x i s t  i n  a g r i c u l t u r a l  
research o r  i n  i n d u s t r i a l  technology; and c)  pub l i c  (and mixed) enterpr ises 
t h a t  car ry  out  research through t h e i r  own R and D d iv i s ions .  The d i s t i n c t i o n  
between the  second and t h i r d  category w i l l  be made i n  c e r t a i n  cases i n  order 
t o  analyze the behaviour o f  publ i c  enterpr ises as agents o f  s c i e n t i f i c  and 
technological  development ( inc lud ing  research) i n  developing countr ies.  But 
a l l  th ree cases r e f e r  t o  governmental research centres under d i f f e r e n t  
i n s t i t u t i o n a l  o r  organizat ional  forms. I n  the  Brazi  1 i a n  case t h i s  includes 
the  "publ i c  foundations", t h a t  are an i n t e r e s t i n g  modal i ty  t h a t  has developed 
i n  t h a t  country. 
The category of p r i v a t e  research centres r e f e r s  t o  formal l y  const i tu ted 
research i n s t i t u t e s ,  as a r e s u l t  o f  p r i v a t e  i n i t i a t i v e  and w i t h  p r i v a t e  funds. 
They may receive funds from the State  under t he  form o f  research grants o r  
research contracts,  bu t  they are essen t i a l l y  p r i va te  i n  nature and i n  organiza- 
t i o n a l  set-up. I n  t h 2  L a t i n  Amr ican  and Caribbean reg ion p r i v a t e  research 
12/ This i n s t i t u t i o n a l  c l a s s i f i c a t i o n  o f  research i n s t i t u t e s  o r  groups i s  -- 
somewhat d i f f e r e n t  from the  one used by UNESCO t h a t  has been adopted 
.- by several countr ies.  Such categor ies as those o f  "General Services" 
and the "Productive Sector" t h a t  are used by the  p rev ious ly  mentioned 
c l a s s i f i c a t i o n  have faced p r a c t i c a l  problems, both i n  terms o f  c lass i  - 
T f y i n g  i n s t i t u t i o n s  and o f  i n t e r p r e t i n g  t h e i r  r e a l  meaning and s i g n i f i -  
cance. The c l a s s i f i c a t i o n  t h a t  i s  used i n  t h i s  sec t i on  i s  more 
funct iona l  i n  approach. 
centres have tended t o  develoo ma in l v  i n  two research areas: a g r i c u l t u r a l  
research and s o c i a l  science research. Th is  category does n o t  i n c l u d e  i n f o r -  
mation on t h e  research c a r r i e d  o u t  by p r i v a t e  product ion  e n t e r p r i s e s  (main ly  
i n d u s t r i a l  en te rp r i ses ) ,  s imp ly  because the  research surveys t h a t  have been 
c a r r i e d  o u t  i n  developing coun t r i es  have n o t  been designed t o  i d e n t i f y  and 
analyze t h i s  area o f  techno log ica l  research. A few coun t r i es  have attempted 
a 1 i m i  t e d  coverage o f  i n d u s t r i a l  techno log ica l  research i n  p r i v a t e  e n t e r p r i s e s  
i n  t h e i r  surveys, b u t  t h e  data i s  so poor t h a t  i t  can be disregarded. The 
o n l y  s tud ies  o f  i n t e r e s t  t h a t  have been done i n  t h i s  area a re  case s tud ies  o f  
research and techno log ica l  i nnova t i on  t h a t  have been c a r r i e d  o u t  i n  s p e c i f i c  
i n d u s t r i a l  en terpr ises .  -- 13/ 
The prev ious cons ide ra t i on  c l e a r l y  i n d i c a t e s  t h a t  t h e  in fo rmat ion  on 
research expendi ture i n  L a t i n  America and t h e  Caribbean underest imates the  
r o l e  o f  the  p r i v a t e  sector ,  ma in ly  i n  t he  area o f  i n d u s t r i a l  t echno log i ca l  
research. Very l i t t l e  i n fo rma t ion  i s  prov ided by these f i g u r e s ,  i f  any, on the  
a c t i v i t i e s  o f  adopt ive research and techno log ica l  i nnova t i on  t h a t  a r e  c a r r i e d  
ou t  by p r i v a t e  i n d u s t r i a l  en te rp r i ses .  I n  some coun t r i es  t h i s  area o f  research - 
may be q u i t e  i n s i g n i f i c a n t .  But  i n  t h e  case o f  coun t r i es  l i k e  B r a z i l  i t  i s  
est imated t h a t  the  p r i v a t e  i n d u s t r i a l  sec to r  of Sao Paulo i s  spending i n  r e -  
search and adapt ive innovat ions  an amount equ iva len t  t o  t h a t  o f  t h e  p u b l i c  r e -  
search expendi ture i n  t h a t  S ta te .  I n  Argent ina, Mexico and t h e  Andean coun t r i es  
a s i g n i f i c a n t  techno log ica l  a c t i v i t y  has a l s o  been detected i n  t h e  p r i v a t e  -3 
i n d u s t r i a l  sec tor .  I t  should be kep t  i n  mind t h a t  t h i s  p a r t  o f  l o c a l  research 
i s  p r a c t i c a l l y  absent from the  i n fo rn ia t i on  t h a t  i s  being analyzed. 
Tables 10 and 11 show the  d i s t r i b u t i o n  o f  t h e  research e f f o r t  i n  terms 
o f  the  t h r e e  main i n s t i t u t i o n a l  sec tors  we a r e  consider ing.  From these two 
tab les  i t  i s  q u i t e  c l e a r  t h a t  a l though t h e  h ighes t  concen t ra t i on  o f  researchers 
i s  found i n  the  u n i v e r s i t i e s  ( i  .e. 69.4% i n  Venezuela, 64.6% i n  B r a z i l ,  57.7% 
i n  Costa Rica),  as we1 1 as the  h ighes t  number o f  research p r o j e c t s ,  t h e  l a r g e  
government research cent res  c o n s t i t u t e  the  main a c t o r s  o f  t h e  research t h a t  i s  
being done i n  these coun t r i es .  The predominance o f  the  p u b l i c  sec to r  i s  
p a r t i c u l a r l y  no to r i ous  i n  Peru (82.3%), B r a z i l  (73.3%) and Venezuela (71.8%). 
I n  Mexico, Ch i le ,  Colombia and Ecuador government research cent res  represent  
between 60 and 64% o f  the  t o t a l  research e f f o r t ,  as measured by  research 
expendi ture (see Table 11). A d i f f e r e n t  i n s t i t u t e d  p a t t e r n  appears i n  Costa 
Rica, where bo th  the  u n i v e r s i t i e s  and t h e  government research cen t res  p l a y  a 
major r o l e  i n  research, w i t h  even a s l i g h t  predominance o f  t h e  former (47..6% 
and 42.83). 
13/ An example o f  these s tud ies  i s  t h e  work t h a t  Jorge Katz has been -- 
doing i n  Buenos A i res .  See Jorge K a t z : e t  a l :  Product iv idad,  Tecno- 
l o g i a  y Esfuerzos Locales de Inves t i gac i6n  y Desarro l  lo;  Buenos 
A i  res  , BID/CEPAL/BA/23, 1978. 
T A B L E  10 
NUMBER OF RESEARCHERS BY INSTITUTIONAL SECTOR I N  A GROUP 
OF LATIN AMERICAN COUNTRIES 
* 




* *  
Includes research being ca r r i ed  ou t  i n  p r i v a t e  enterpr ises,  although the informat ion 
on the  l a t t e r  i s  very l i m i t e d .  
1/ The d i s t r i b u t i o n  o f  researchers by i n s t i t u t i o n a l  sector  was est imated f o r  t h i s  - 
year on the bas is  o f  the ~2rcen tage  d i s t r i b u t i o n  f o r  1974. 
Countries 
1. Braz i l  (1978) 
- No. 
- % 
2. Mexico (1980) 
- No. 
- % 
3. Colombia (1978) 
- No. 
- % ,. . 
4. Ecuador (1979) 
- No. 
- % 
5. Peru (1976) 
- No. 
- % 
6. Venezuela (1977) 
- No. 
- % 
7. Costa Rica (1981) 
- No. 

















Un ive rs i t i es  
15,518 
64.6 
1/ 3,832 - 
















5,685 - 1/ 












Pr iva te  Re\e$rch 
Centres 
n.a. 
n.. a . 
718 - 1/ 


























T A B L E  11 
DISTRIBUTION OF RESEARCH EXPENDITURE BY INSTITUTIONAL SECTOR IN A GROUP OF 
LATIN AMERICAN COUNTRIES 
( I n  thousands o f  l oca l  currency and US$) 
When no disagregated informat ion i s  ava i lab le  i n  terms o f  the two categor ies of government research centres, on l y  
the sub-total f o r  the whole sector  appears i n  the  Table. 
** This r e fe r s  mainly (when ava i lab le )  t o  the  externa l  sector  ( i .e.  i n te rna t iona l  o r  regional  research i n s t i t u t e s  
located i n  the country. 
1' The d i s t r i b u t i o n  o f  researchers by i n s t i t u t i o n a l  sector  was estimated f o r  t h i s  year  on the basis of the 
percentage d i s t r i b u t i o n  f o r  1974. 
Cont .... N 
03 
I n s t i t u t i o n a l  Sector 
1. Un ivers i t i es  
2. Government Research 
Centres * 
a) Govt. agencies & 
Research I n s t i t u t e s  
b) Pub1 i c  
Enterprises 
Sub-Total 
3. Pr ivate  Research 
Centres 
















































































DISTRIBUTION OF RESEARCH EXPENDITURE BY INSTITUTIONAL SECTOR IN  A GROUP OF 
- -- 
LATIN AMERICAN COUNTRIES 
( I n  thousands o f  l oca l  currency and US$) 
T h e n  no disagregated informat ion i s  ava i lab le  i n  terms o f  the two categories o f  government research centres, on ly  
the sub-total  f o r  the  whole sector  appears i n  the  Table. 
I n s t i t u t i o n a l  Sector 
1. Un ivers i t i es  
2. Government Research 
Centres * 
a) Govt. agencies & 
, Research I n s t i t u t e s  
b)  Publ ic  
Enterpr i  ses 
Sub-Total 
3. P r i va te  Research 
Centres 
4. Others ** 
TOTAL 
**This r e fe r s  mainly (when ava i lab le)  t o  the external  sector  ( i .e.  i n t e rna t i ona l  . o r  regional  research i n s t i t u t e s  
located i n  the country. 
Cont ,.,. 











































































DISTRIBUTION OF RESEARCH EXPENDITURE BY INSTITUTIONAL SECTOR I N  A GROUP OF 
LATIN AMERICAN COUNTRIES 
- - - -- - -- 
( I n  thousands o f  l oca l  currency and US$) 
*When no disagregated Informat ion i s  ava i lab le  i n  terms o f  the two categories o f  government 
research centres, on ly  the sub-total f o r  the whole sector appears i n  the  Table. 
I n s t i t u t i o n a l  Sector 
1. Un ivers i t i es  
2. Government Research 
Centres * 
a) Govt. agencies & 
Research I n s t i t u t e s  
b) Publ ic 
Enterprises 
Sub-Total 
3. Pr ivate  Research 
Centres 
4. Others ** 
TOTAL 
**This re fe rs  mainly (when ava i lab le)  t o  the external  sector ( i  . e. in te rna t iona l  o r  regional 
i n s t i t u t e s  located i n  the country. 
VENEZUELA (1978) 
Bol i vares 
244,052.7 













































It should be po in ted  o u t  t h a t  t he  absence o f  i n f o r m a t i o n  w i t h  respect  
t o  p r i v a t e  research centres i n  B r a z i l  and Venezuela does n o t  mean t h a t  t hey  
do n o t  e x f s t ;  i t  i s  s imp ly  due t o  the  f a c t  t h a t  i n f o r m a t i o n  on t h e i r  
a c t i v i t i e s  and resources i s  n o t  ava i l ab le .  When t h i s  i n f o r m a t i o n  becomes 
a v a i l a b l e  t h e  percentage d i s t r i b u t i o n  w i l l  change, b u t  t h e  r e l a t i o n s h i p  
between u n i v e r s i t i e s  and government research cent res  w i l l  s t i l l  be v a l i d .  
I n  t h e  p u b l i c  sec to r  t he re  has been an i n t e r e s t i n g  e v o l u t i o n  o f  t h e  
r e l a t i v e  importance and the  r o l e  p layed by t h e  th ree  types  o f  research u n i t s  
t h a t  we are  in 'c lud ing  under t h e  heading "governmental research centres".  I n  
an i n i t i a l  stage, government agencies d i r e c t l y  engage i n  research i n  areas o f  
i n t e r e s t  t o  them ( i .e .  M i n i s t r i e s ,  e t c . ) ,  as a support  a c t i v i t y  f o r  t h e i r  
own devel opment programs. When the  research a c t i v i t y  as such becomes 
s u f f i c i e n t l y  impor tan t ,  t h e r e  has been a tendency t o  c r e a t e  an autonomous 
p u b l i c  research i n s t i t u t e  i n  t h a t  research area. Th i s  has ma in l y  happened i n  
a g r i c u l t u r a l  research, h e a l t h  research and i n d u s t r i a l  techno l  og i ca l  research. 
To a more l i m i t e d  ex ten t ,  research on s p e c i f i c  n a t u r a l  resources ( i  .e. min ing,  
f i s h e r i e s )  and more r e c e n t l y  on energy, have g iven r i s e  t o  such autonomous 
publ i c  research i n s t i t u t e s .  
Table 12 shows t h e  foundat ion  dates o f  t h ree  j m p o r t a n t  members o f  t h i s  
i n f r a s t r u c t u r e  o f  publ i c technol  og i  ca l  i n s t i t u t e s  and research  centres: t he  
i n s t i t u t e s  o f  norms and standards, t h e  a g r i c u l t u r a l  research i n s t i t u t e s  and t h e  
i n d u s t r i a l  technol  ogy research i n s t i t u t e s .  The f i r s t  ones appeared i n  two 
c l e a r l y  i d e n t i f i a b l e  h i s t o r i c a l  per iods:  a f i r s t  group o f  coun t r i es  created 
i n s t i t u t e s  o f  norms and standards i n  t he  t h i r t i e s  and f o r t i e s  ( coun t r i es  o f  
e a r l i e r  i n d u s t r i a l i z a t i o n ) ,  and a second group o f  c o u n t r i e s  created them i n  t h e  
s i x t i e s .  I n  t h e  case o f  a g r i c u l t u r a l  and o f  i n d u s t r i a l  technology research 
i n s t i t u t e s ,  t h e  g r e a t  m a j o r i t y  o f  them were c rea ted i n  t h e  f i f t i e s  and e a r l y  
s i x t i e s  (see Table 12).  A1 though a few o f  these i n s t i t u t e s  a r e  p r i v a t e  o r  
semi-publ ic (mixed) i n  terms o f  t h e i r  l e g a l  na tu re  most o f  them are  autonomous 
publ i c  i n s t i t u t e s .  
I n  t he  l a s t  few years  another  governmental o r g a n i z a t i o n  has s t a r t e d  t o  
p l a y  a major  r o l e ,  i n  c e r t a i n  coun t r i es ,  i n  research and techno log i ca l  develop- 
ment: t h i s  i s  t h e  p u b l i c  en te rp r i se .  I t s  a c t i v i t i e s  have ma in l y  been i d e n t i f i e d  
and s tud ied  i n  B r a z i  1. 14/ Pub1 i c  e n t e r p r i s e s  a r e  m a i n l y  1 i nked  t o  the  
product ive  and s e r v i c e  s e c t o r  ( i  .e. s t a t e  o i  1 companies, s i d e r u r g i c a l ,  en te rp r i ses ,  
petrochemical en te rp r i ses ,  e l e c t r i c i t y  companies, e t c .  ). Th i s ,  o f  course, i s  
l i m i t e d  t o  those coun t r i es  i n  which t h e  p u b l i c  sec to r  i s  impor tan t  i n  those 
product ion  branches. 
14/ See fo r  example: Fabio Stefano Erber  e t  a l :  S t a t e  En te rp r i ses  and -
l Techno1 og i ca l  Development; Ottawa, IDRC-MR24, 1980. And t rno  -. nyi and ce l so  u. costa:  "0 Esforco  Tecnol6gico na Grande 
Empresa E s t a t a l " ;  V I  Simposio de Pesquisa en Adminis t racao de 
Ciencia eTecnolog'ia; Sao Paulo, Univers idad de Sao Paulo, 1981. 
T A B L E  12 
FOUNDATION DATES OF THE MAIN TECHNOLOGICAL RESEARCH INSTITUTES 
I N  THREE IMPORTANT AREAS 
Source: A lber to  Sanchez Crespo: Esbozo del Desarro l lo  I ndus t r i a l  de M r i c a  La t ina  y de sus Pr inc ipa les 
Implicaciones sobre e l  Sistema CientTf ico y Tecnoli3gico; Washington, O.A.S., Studies on S c i e n t i f i c  
and Technological Development, No. 14, 1972, pp. 9 and 13. 
Foundation dates o f  I ndus t r i a l  
Technology Research I n s t i t u t e s  
B raz i l  , 192 1 
Brazi  1 , 1934 
Mexico , 1950 
Peru, 1950 
Central Ameri ca , 1956 
Argentina, 1957 
Chi 1 e, 19 58 
Venezuela, 1958 
Colombia, 1958 
Jamai ca , 1960 
Ecuador, 196 1 
Tr in idad & Tobago, 1970 
Dominican Republ i c , 1973 
Foundation dates o f  I n s t i t u t e s  
o f  Norms and Standards 
Argentina , 1935 
Brazi 1 , 1937 
Uruguay, 1939 
Chile, 1943 
Mexi CO, 1945 
Venezuel a, 1959 
Peru, 196 1 
Cuba, 1961 




Foundation dates o f  Ag r i cu l t u ra l  
Research I n s t i t u t e s  
Argentina , 1956 
E l  Salvador, 1956 
Ecuador, 1959 
Venezuela, 1959 
Mexico , 1960 
Peru, 1960 
El  Salvador, 1961 
B raz i l ,  1962 
Chi le,  1963 
Col ombi a, 1962,1968 
Because of the i r  s ize  and of the s t r a t ea ic  im~ortance of the sector  
, 
i n  which thev are located. these oubl i c  enterprises a re  olavina an imoortant 
role i n  Brazil as aaents of technoloaical innovation and as  research centres 
of orimarv importance. I t  i s  interest ina t o  note i n  Table 11 tha t  31% of 
the total  research expenditure i n  tha t  countrv i s  beina done bv oublic enter- 
orises. In f a c t  i n  the Brazilian case i t  i s  the verv act ive ro le  of oublic 
enterorises t h a t  i s  contributina t o  the oredominance of the oublic sector i n  
research. There i s  some indication tha t  i n  Venezuela oublic enterorises are  
s t a r t ina  to  olav an imoortant role i n  this area,  b u t  there is no information 
available on w h a t  orooortion of aovernmental research is in the hands of these 
e n t e r ~ r i s e s .  In the other two countries f o r  which there is soecif ic  informa- 
t ion on research in public e n t e r ~ r i s e s  (Mexico and Colombia), the role  thev 
olav i s  much more limited (see Table 11). 
As oreviouslv oointed out. the cateqorv of ~ r i v a t e  research centres 
refers  niainlv t o  formal lv  constituted research ins t i tu t e s .  A1 thouah thev mav 
receive f u n d s  from the State  under the form of research arants o r  research 
contracts,  thev have been formed as  a resul t  of orivate i n i t i a t i v e  and are 
basical lv  funded e i the r  bv ~ r i v a t e  or bv external (foreiqn) funds. T h i s  is  
not always the case, since i n  some areas ( i  .e. agricultural research) " joint  
ventures" are  s ta r t ing  t o  appear between the government and private research 
groups. 
I t  should again be emphasized tha t  i n  the survey data tha t  we are 
analyzing i n  t h i s  report there i s  practically no information available on 
technological research, mainly of an adaptive nature, t h a t  i s  carried out 
within production enterprises.  This i s  part icular ly important i n  the area of 
industrial technology research, where such ac t iv i ty  has been ident if ied and 
reported i n  industrial  enterprises through several case studies.  This implies 
tha t  the role of the private sector i s  being underestimated, specially i n  the 
area' of industrial  techno1 ogy. 
Private research centres have tended t o  appear i n  two main research 
areas in the Latin American and Caribbean countries: agricul tural  research 
and social science research. In agriculture the re1 ations h i p  between research 
and production is  qui te  often more vis ible  than i n  other research areas,  and 
the international r a t e  of return or1 any investment i n  this ac t iv i ty  is more 
easy t o  identify and analyze in the agricultural sector.  For t h i s  reason 
associations of growers have, i n  several cases, decided t o  collectively s e t  
u p  t he i r  own research f a c i l i t i e s  and research progranis. In other cases they 
fund research of in t e res t  to  them through existing government research centres,  
i n  order t o  avoid se t t ing  up separate f a c i l i t i e s .  Examples of these private 
research centres i n  the agricultural sector are  those of the National 
Federation of Coffee Growers (CENICAFE) and the sugar cane growers (CENICAAA) 
i n  Colombia, the association of banana growers (ASBANA) i n  Costa Rica, and the 
association of wheat and soya growers (FECOTRIGO) and the sugar producers 
of Sao Paulo (COPERSUCAR)  in Brazil. 
The nature of the p r i va te  research centres i n  the soc ia l  sciences 
i s  very d i f f e r e n t .  They are normally r e l a t i v e l y  small groups o f  "researchers/ 
consultants", who try t o  operate by combining three sources o f  funding s ince 
they r a r e l y  have t h e i r  own funds: a) grants from government funds f o r  spec i f i c  
research pro jec ts  ( i n  some countr ies t h i s  possi b i  1 i ty i s  r e l a t i v e l y  1 i m i  ted i n  
the soc ia l  sciences) ; b) cont ract  research ( o r  consul tancy serv ices) ; and 
c)  fo re ign  f i n a n c i a l  support from i n te rna t i ona l  o r  b i l a t e r a l  organizations. 
Depending on the  mot ivat ion of the persons who make up these centres and on 
t h e i r  a b i l i t y  t o  mobi l i z e  funds from these three sources, some groups tend t o  
become more consultants than researchers (w i th  a very marginal research 
a c t i v i t y ) ,  wh i le  others keep t i g h t  t o  t h e i r  research vocation, re fus ing  t o  
be absorbed by the consultancy market. 
I n  some countr ies o f  the region p r i va te  soc ia l  science research centres 
p lay  a predominant r o l e  i n  t h i s  research area (i .e. Argentina and Chi le) .  I n  
others, un i ve rs i t y  research groups and p r i va te  research centres p lay  a s im i l a r  
r o l e .  I n  most countr ies o f  the region the pub l i c  sector  has played a r e l a t i v e -  
l y  minor r o l e  i n  soc ia l  science research, except as a source of funds. I n  t h i s  
research area, p r i va te  research centres have developed main ly  because of a % 
ser ies o f  fac to rs  t h a t  have motivated the  " migrat ion"  o f  researchers from the 
un i ve rs i t i es .  ( i .e. soc io -po l i t i ca l  environment, i n t e r n a l  problems i n  the C 
un ive rs i t i es ,  low sa la r ies ) ,  although many o f  them continue t o  work as par t -  
t ime professors i n  the  l a t t e r .  An add i t i ona l  f ac to r  t h a t  has f a c i l i t a t e d  t h i s  
process i s  the f a c t  t h a t  the establishment o f  a soc ia l  science research centre * 
does no t  need a substant ia l  i n f r as t ruc tu re  investment, as i t  does i n  other 
research areas. 
A t h i r d  area i n  which p r i va te  research centres have a lso  developed, 
although i n  a more l i m i t e d  number of countr ies, i s  t h a t  o f  i n d u s t r i a l  technol- 
ogy research. As prev ious ly  pointed out, there i s  a subs tan t ia l  amount o f  
minor technological innovations and adaptive research t h a t  i s  ca r r i ed  out  
w i t h i n  i n d u s t r i a l  enterpr ises ( i n  shop). On t h i s  there i s  very l i t t l e  i n f o r -  
mation ava i lab le  (except case studies).  But besides t h i s  i n t r a - f i r m  re -  
search a c t i v i t y ,  formal technology centres o r  research centres have been 
establ ished by the p r i v a t e  sector, i n  a few cases, a t  t h e  i n d u s t r i a l  branch 
l eve l  (i .e. metalworking indust ry ,  bakeries, t e x t i l e s ) ,  o t  a t  the  l eve l  o f  a 
group,of f i rms  re l a ted  t o  a s i ng le  f i nanc ia l  group. These centres ca r ry  out  
q u a l i t y  cont ro l ,  engineering serv ices and research a c t i v i t i e s .  The i n f o r -  
mation ava i lab le  on these centres i n  the survey data under ana lys is  i s  q u i t e  
scanty; t h i s  p a r t i c u l a r  research area i s  underestimated i n  the  present f igures.  
Table 11 shows t he  r e l a t i v e  importance o f  the p r i v a t e  research centres 
i n  a group o f  L a t i n  American countr ies.  A1 though these f i gu res  c l e a r l y  under- 
estimate the importance o f  t h i s  i n s t i t u t i o n a l  sector  f o r  t he  reasons previous- 
l y  mentioned, the l i m i t e d  informat ion ava i lab le  shows t h a t  between 5 and 25% ., 
o f  the research i n  the reg ion i s  i n  the hands o f  p r i v a t e  research centres. 
This sector  i s  p a r t i c u l a r l y  important i n  Ecuador, Ch i le  and Colombia (see 
Table 11). Unfortunately no information i s  ava i lab le  f o r  B r a z i l  and Venezuela, 
a .  
among t he  group o f  countr ies we have been analyzing. The r e a l  importance 
o f  t h i s  sector  i n  the reg ion i s  most l i k e l y  greater than th.e f i -gures t h a t  
appear i n  Table 11. 
4.3 Or ien ta t ion  o f  Research: Main Research Areas t h a t  a re  Being Studied 
The l a s t  aspect o f  present research a c t i v i t i e s  i n  L a t i n  American and 
Caribbean countr ies t h a t  w i l l  be analyzed i s  t h a t  o f  the main research 
areas t h a t  are  being studied. I n  order t o  character ize and examine t he  
o r i en ta t i on  o f  research i n  t he  region, t h e  f o l l ow ing  c l a s s i f i c a t i o n  o f  r e -  
search areas was used: 
a) Natural resources and environment. 
b)  Agr icu l ture ,  f o r e s t r y  and f i she r i es .  
c )  Mining. 
d)  I n d u s t r i a l  technology. 
e)  Energy. 
f )  Housing and devel opment o f  const ruct ion technologies 
and mater ia ls .  
g)  Transportat ion and telecommunication. 
h)  Health. 
i ) Social  devel opment (socio-economic devel opment 
problems and issues). 
j) Basic knowledge. 
This c l a s s i f i c a t i o n  i s  an adapted vers ion o f  t h e  one used by UNESCO 
and by most o f  the country surveys t h a t  we are using. I t s  main purpose i s  
t o  b r i ng  out  the  re l a t i onsh ip  between research and development problems. 
Table 13 summarizes t he  research p r o f i l e s  o f  f i v e  count r ies  i n  the  
region (B raz i l  , Mexico, Colombia, Venezuela and Costa R i  ca) , i n  terms o f  
the main research areas t h a t  a t t r a c t  the a t t e n t i o n  o f  t he  s c i e n t i f i c  
community (number of researchers per  research area), and i n  terms o f  the  re -  
'search areas t h a t  receive the  greatest  support from the government and from 
the research i n s t i t u t i o n s  themselves ( d i s t r i b u t i o n  o f  research expenditure) . 
- Some i n t e r e s t i n g  pat terns emerge from the  analysis o f  these f i v e  
p r o f i l e s .  I n  p r a c t i c a l l y  a1 1 the count r ies  a g r i c u l t u r a l  research i s  by f a r  
the most important research area i n  terms o f  the  f i n a n c i a l  support i t  
receives: 48.3% o f  research funds goes t o  a g r i c u l t u r e  research i n  Brazi 1, . . 44.6% i n  Colombia and 45.7% i n  Costa Rica. Venezuela and Mexico g i v e , a  
lower re1 a t i  ve importance t o  t h i s  research area. 
T A B L E  13 
MAIN AREAS OF CONCENTRATION OF RESEARCH: DISTRIBUTION OF RESEARCH EXPENDITURE 
AND RESEARCHERS I N  A GROUP OF LATIN AMERICAN COUNTRIES 
(Number o f  Physical persons doing research) 
( I n  thousands o f  loca l  currency and US$) 
*The percentage d i s t r i bu t i on  by research area was provided by CNPq f o r  1981. This percentage d i s t r i b u t i o n  
was applied t o  the t o t a l  research investment f o r  1978 t o  a r r i v e  a t  the f igures i n  t h i s  column. 
Research Area 
1. Natural resources 
and envi ronmen t 
2. Agr icu l ture ,forestry 
and f i sher ies  
3. Mining 
4. Indus t r ia l  Technology 
5. Energy 
6. Housing and construction 
7. Transport and Telecom. 
8. Health 
9, Social Development 
10. Basic Knowledge 
11. Others 
TOTAL 
**The d i s t r i b u t i o n  o f  researchers by research are was estimated f o r  t h i s  year on the basfs o f  the percentage 
d i s t r i bu t i on  f o r  1974. 
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MAIN AREAS OF CONCENTRATION OF RESEARCH: DISTRIBUTION OF RESEARCH EXPENDITURE 
AND RESEARCHERS IN A GROUP OF LATIN AMERICAN COUNTRIES 
(Number o f  Physical persons doing research) 
( I n  thousands o f  l oca l  currency and US$) 
*** The d i s t r i b u t i o n  of f inanc ia l  resources by research area was est imated on t he  basis o f  ava i lab le  data 
on the  number of research p ro j ec t s  and the number o f  researchers e x i s t i n g  i n  each research area. 
Cont .... 
Research Area 
1. Natural resources 
and envi ronment 
2. Agr icu l ture ,  f o r e s t r y  
and f i she r i es  
3. Mining 
4. I n d u s t r i  a1 Techno1 ogy 
5. Energy 
6. Housing and construct ion 
7. Transport and Telecom. 
8. Health 
9. Soci a1 Development 
10. Basic Know1 edge 
11. Others 
TOTAL 

































































































































100.01 3,404 100.0 3,464 100.0 I 
TABLE 13 (Continuation) 
T A B . L E  13 
MAIN AREAS OF CONCENTRATION OF RESEARCH: DISTRIBUTION OF RESEARCH EXPENDITURE 
AND RESEARCHERS I N  A GROUP OF LATIN AMERICAN COUNTRIES 
(Number o f  Physical persons doing research) 
( I n  thousands o f  l oca l  currency and US$) 
I1 This refers t o  a number o f  the equivalent  f u l l - t ime  researchen. 
I .  
Research Area 
1. Natural resources 
and envi ronment 
2. Agr icul ture,  f o r e s t r y  
and f i sher ies  
3. Mining 
4. I ndus t r i a l  Technology 
5. Energy 
6. Housing and const ruct ion 
7, Transport and Telecom. 
8. Health 
9. Social Development 
10. Basic Knowledge 
11. Others 
TOTAL 


































































But besides t h i s  common denoainator two main pat terns emerge. l a rge  
countr ies (Braz i l  and Mexico) g ive a very h igh  p r i o r i t y  t o  two research 
areas: i n d u s t r i a l  technology research and research on energy. B r a z i l  
spendsll.5% and 10.8% o f  i t s  t o t a l  research funds i n  these two research 
areas respect ively.  I n  the case o f  Mexico i n d u s t r i a l  technology and 
mining (mineral resources) i s  i n  f a c t  the la rges t  s ing le  research area, 
w i t h  33% o f  t o t a l  research funds. Energy research absorbs 7.1% o f  t he  
funds ava i lab le  and has been r i s i n g  sharply (see Table 13). I n  these 
large countr ies heal th  research and soc ia l  science research occupy a 
t h i r d  l eve l  o f  p r i o r i t y  i n  terms o f  the  actual  d i s t r i b u t i o n  o f  reserach 
funds. I n  B raz i l  the  r e l a t i v e  p a r t i c i p a t i o n  o f  these two research areas 
i s  5.2% (heal th)  and 10.2% (soc ia l  development). I n  Mexico i t  i s  11.8% 
(heal th)  and 10% (soc ia l  development). 
I n  the medium and small countr ies the re l a t i onsh ip  between these 
two groups o f  research areas i s  exact ly  the opposite. A f t e r  ag r i cu l t u re  
research, the next h ighest p r i o r i t y  goes t o  heal th  research and t o  
research on soc ia l  development issues (soc ia l  sciences), both i n  terms 
o f  the number o f  researchers t h a t  work i n  those areas and i n  terms o f  
f i nanc ia l  support. Heal t h  research represents 15.8% o f  t o t a l  research 
funds i n  Colombia, 22.2% i n  Venezuela and 15.1 i n  Costa Rica. Social  
science research receives 18.2% of the  ava i lab le  research funds i n  
Colombia, 11.8% i n  Venezuela and 19.2% i n  Costa Rica. 
I n  t h i s  group o f  countr ies i n d u s t r i a l  technology research occupies 
a t h i r d  l eve l  o f  p r i o r i t y ,  w i t h  research on energy being i n  a very i n i t i a l  
stage (although on the r i s e ) .  The propor t ion o f  research funds going t o  
i n d u s t r i a l  tech:~ology research i s  7.5% f o r  Colombia 9.2% f o r  Venezuela and 
2.1% f o r  Costa Rica. Energy research receives much less a t ten t ion ,  (see 
Table 13), although i n  most countr ies i t  i s  expected t o  increase substan- 
t i a l l y  because o f  a growing i n t e r e s t  on t h i s  area. 
As i t  was pointed out  i n  the  previous sect ion ( 4 . 2 ) ,  t he  present 
informat ion on i n d u s t r i a l  technology research c l e a r l y  underestimates i n  
most countr ies the rea l  importance of t h i s  research area i n  terms o f  l oca l  
research e f f o r t .  The reason f o r  t h i s  i s  t h a t  there i s  very l i t t l e  i n f o r -  
mation ava i lab le  on the research and technological a c t i v i t i e s  o f  the 
p r i va te  i n d u s t r i a l  sector. The few case studies ava i lab le  on s p e c i f i c  
i n d u s t r i a l  branches o r  f i rms ca r r i ed  ou t  i n  some count r ies  o f  t he  reg ion do 
show t h a t  the l a t t e r  plays an important r o l e  i n  t h i s  p a r t i c u l a r  research 
area. 
A note o f  caut ion should be expressed w i t h  respect t o  the low f igu res  
- tha t  appear i n  the f i r s t  research area o f  the c l a s s i f i c a t i o n  t h a t  we a re  using (natura l  resources and environment) . This area includes , among other 
things, research on pol 1 u t i o n  and on other environmental dimensions o f  
human a c t i v i t i e s .  I t  a lso includes basic research on f l o r a  and fauna, 
I 
research on hydro1 ogi ca l  resources and studies on c l ass i  f i c a t i o n  of 
so i l s .  But many o f  the  appl i.ed research. programs on speci. f ic na tu ra l  
resources are included i n  one o f  the other research areas and no t  I n  
t h i s  one. For example, research on marine resources and f i sher ies ,  
which i,s a h igh p r i o r i , t y  i n  many o f  the countr ies o f  the  region, i s  
included i n  ' "agr icu l ture ,  f o r e s t r y  and f i sher ies " .  And research on 
mineral resources appears i n  the  category o f  mining. Thus the r e l a -  
t i v e l y  low f igures t h a t  appear i n  t he  f i r s t  research area (see Table 
13) cannot be in te rp re ted  t o  mean t h a t  the countr ies o f  t he  reg ion are 
no t  in terested i n  doing research on t h e i r  own natura l  resources, a l -  
though t h i s  p a r t i c u l a r  area o f  research could be especial l y  strengthened. 
I n  the case o f  Mexico i t  was impossible t o  d is t ingu ish  the  research area 
of natural  resources and the environment from the  o ther  ones. 
A more de ta i led  analysis o f  the content and coverage o f  each re-  
search area would be o f  great  i n t e res t ,  i n  order t o  have a c lea re r  view 
o f  research i n  the region. To say t h a t  48.3% o f  research funds goes i n t o  
ag r i cu l t u re  research, o r  11.8% i n t o  hea l th  research, t e l l s  us nothing on 
what i s  being done i n  those areas o r  on the  s p e c i f i c  t op i cs  t h a t  are o f  
i n t e r e s t  t o  l oca l  research centres. This aggregate in format ion on ly  I 
provides a general research p r o f i l e ,  i n  terms o f  very broad research areas 
and t h e i r  re1 a t i v e  importance. 
... a 
Unfortunately the in format ion ava i lab le  f o r  the count r ies  o f  the re -  
g ion i n  most cases does no t  permit  a more de ta i led  analysis o f  the content 
o f  each research area. This type o f  substantive anayls is i s  more feas ib le  
a t  two leve ls :  country studies o r  sec to r i a l  s tudies ( the  s i t u a t i o n  o f  re -  
search i n  a s p e c i f i c  research area). An example o f  the f i r s t  one i s  the  
Costa Rican study t h a t  i s  being presented. along w i t h  t h i s  reg iona l  ' r epo r t  .s/ 
An example o f  the second one i s  the three case studies. on ag r ' cu l t u ra l  re -  
search t h a t  were ca r r i ed  out  i n  B raz i l ,  Colombia and Mexico .&/ I n  these 
three case studies an analysis was made o f  the main research t op i cs  t h a t  are 
being covered i n  t h i s  sector, the  r e l a t i v e  p r i o r i t y  of the  p r i n c i p a l  ag r i cu l -  
t u r a l  products i n  each country i n  terms o f  research, and the  process o f  
a l l oca t i ng  f i nanc ia l  resources t o  research programs i n  t h i s  sector. 
161 IDRC: Resource A1 1 ocat ion i n  Ag r i cu l t u ra l  Research i n  L a t i n  America -- 
(Pro jec t  ARIAL): Colombia, ~ s t u d i o  de Caso (1980); B r a z i l ,  Estudio 
de Caso 1981 Mexico, Estudio de.Caso (being revised);  I D R C ,  
d r t s  No. 14 and 45. 
5. DEVELOPMENT OF SCIENCE POLICY EFFORTS I N  LATIN AMERICA AND THE CARIBBEAN 
Towards t h e  end o f  t h e  1960's and t h e  beginning o f  t h e  1970's most 
coun t r i es  i n  t h e  reg ion  c rea ted sc ience p o l i c y  o rgan iza t i ons  f o r  t h e  purpose 
of promoting research and t h e  use o f  sc ience and technology as a  f a c t o r  o f  
development . Two types o f  o rgan iza t i ons  have appeared i n  these count r ies :  
a) Na t i ona l  Counci 1 s  f o r  S c i e n t i f i c  and Technological  Development. 
- 
b )  Science and Technology O f f i c e s  ( o r  u n i t s )  w i t h i n  Na t iona l  
Planning Agencies. 
Annex I 1  prov ides  a  l i s t  o f  t h e  science p o l i c y  o rgan iza t ims  o f  each country ,  
w i t h  t h e  respec t i ve  date i n  which i t  was .es tab l ished,  c l a s s i f i e d  i n t o  one of 
t h e  two o rgan iza t i ona l  types p r e v i o u s l y  mentioned. 
The e f f i c i e n c y  o f  these i n s t i t u t i o n s  and t h e i r  c o n t r i b u t i o n  t o  t h e  
promotion o f  research i n  t h e  reg ion  v a r i e s  f rom one case t o  another.  I n  
general terms, these o rgan iza t i ons  have p layed an impor tan t  r o l e  i n  b r i n g i n g  
t o  the  a t t e n t i o n  o f  governments the  importa'nce o f  research f o r  development, 
and, t o  a  c e r t a i n  ex ten t ;  i n  i nc reas ing  t h e  budget a l l o c a t i o n s  f o r  such a c t i v -  
i t i e s .  I n  several  cases, they  have been ab le  t o  fo rmu la te  science and 
technology p o l i c i e s  and development programs, i n c l u d i n g  s e c t o r i a l  research 
programs i n  areas o f  i n t e r e s t  t o  each count ry .  But  t h e  e x t e n t  t o  which they  
have been ab le  t o  implement such p o l i c i e s  and programs has been much more 
l i m i t e d .  Three impor tan t  f a c t o r s  t h a t  have i n f l uenced  t h i s  c a p a c i t y  t o  
imp1 ement research programs and science and techno1 ogy p o l  i c i e s  have been 
the  f o l  lowiqg: 
a)  The r e l a t i v e  p o s i t i o n  o f  these o rgan iza t i ons  w i t h i n  t h e  
o v e r a l l  governmental s t r u c t u r e .  
b)  The ex is tence o f  a  f i n a n c i a l  mechanism (i .e. n a t i o n a l  fund 
o r  i n f l u e n c e  on t h e  a1 l o c a t i o n  o f  f i n a n c i a l  resources) ,  
t h a t  a l lows them t o  implement t h e  p o l i c i e s  and programs 
formulated.  
c )  The i n f l u e n c e . t h e y  a r e  ab le  t o  e x e r t  on t h e  l o c a l  sc ien-  
t i f i c  community and the  i n s t i t u t i o n a l  research i n f r a s t r u c t u r e .  
I n  many cases one o r  severa l  o f  these f a c t o r s  have l i m i t e d  t h e  capac i t y  o f  
" these organ iza t ions  t o  implement t h e  p o l i c i e s  and programs t h a t  have been 
formulated. Specia l  l y  i n  t h e  cases where the  science p o l  i c y  o rgan iza t i on  
has n o t  been l i n k e d  t o  a  n a t i o n a l  research fund ( o r  some s i m i l a r  mechanism). 
science pol  i c y  f o r m u l a t i o n  and research programs have b a s i c a l l y  remained a t  s 
t he  l e v e l  o f  academic exerc ises.  Th i s  i s  p a r t i c u l a r l y  impor tan t  s ince  i s  
should be rea l i zed  t h a t  external  technical  and f i nanc ia l  assistance 
(both m u l t i l a t e r a l  and b i l a t e r a l  1 can on ly  be a  complement to, bu t  
no t  a  subs t i tu te  f o r ,  nat iona l  support f o r  research and technological 
development . 
Despite these 1 im i ta t ions ,  science pol i c y  organizat ions have been one 
o f  the p r i nc i pa l  fac to rs  t h a t  have cont r ibuted t o  the  increasing i n t e r -  
es t on research and the expansion o f  s c i e n t i f i c  and techno1 ogi  ca l  
a c t i v i t i e s  i n  the region. 
6. I.D.R.C. ACTIVITIES I N  THE REGION: 1971-1981 
I n  t h e  l a s t  decade (1971-1981)' I .D.R.C. has supported f i n a n c i a l l y  402 
research p r o j e c t s  f o r  a  t o t a l  value o f  55 m i l l i o n  Canadian d o l l a r s  i n  L a t i n  
America and t h e  Caribbean. 17/ Th i s  i s  n o t  t h e  t o t a l  investment  o f  I.D.R.C. 
i n  t h e  region, s ince  t h i s  d z s  n o t  i n c l u d e  D i v i s i o n  A c t i v i t y  P r o j e c t s  (DAPs) 
through which meetings, seminars, s tudy v i s i t s ,  consul tancy s t u d i e s  and o t h e r  
s p e c i f i c  a c t i v i t i e s  a re  supported. I t  does n o t  i n c l u d e  e i t h e r  t h e  t r a i n i n g  
o f  human resources through the  F e l l  ows h i  p  Program, n o r  t h e  pub1 i cat ions  
a c t i v i t i e s  o f  t h e  Communications D iv i s ion .  It r e f e r s  e x c l u s i v e l y  t o  research 
p r o j e c t s  funded i n  t h e  reg ion .  
Tables 14 and 15 show t h e  number o f  p r o j e c t s  and t h e  amounts o f  research 
grants,  by d i v i s i o n  and by  count ry  o f  t h e  region.  I n  terms o f  t h e  f i v e  opera- 
t i o n a l  d i v i s i o n s  of I.D.R.C., t h e  Centre 's  * a c t i v i t y  i n  t h e  reg ion  du r ing  t h i s  
per iod  can be summarized as fo l l ows :  
No. o f  P ro jec ts  % Research Grants % 
Cdn$ 
1. A g r i c u l t u r e ,  Food 
and N u t r i t i o n  (AFNS) 101 25.1 $ 22,023,243 40.3 
2. Socia l  Sciences (S.S.) 183 45.5 16,546,775 30.2 
3. Heal th Sciences (H.S.) 
4. I n fo rma t ionSc iences  ( I .S . )  46 11.5 7,645,352 14.0 
5. ~ommunica t ions l8 /  2  0.5 36,658 0 .1  
TOTAL: T P - -  1(JO.D $ 34,660,881 r 
17/ A l l  t h e  in fo rmat ion  i n  t h i s  s e c t i o n  i s  up t o  December 31, 1981. Wi th -
.respect  t o  t h e  number o f  p r o j e c t s  a  methodological n o t e  i s  i n  order.  
I n  t h e  case o f  reg iona l  o r  i n t e r n a t i o n a l  networks w i t h  c l e a r l y  i d e n t i -  
f i a b l e  n a t i o n a l  components t h a t  a re  be ing  f inanced by  I.D.R.C. (a 
n a t i o n a l  research team, w i t h  i t s  research p lan  and budget), each 
n a t i o n a l  component i s  counted as a  separate p r o j e c t .  T h i s  exp la ins  
t h e  s l i g h t  discrepancy between t h e  number o f  p r o j e c t s  t h a t  appears i n  
t h i s  r e p o r t  and t h e  Cent re 's  P ro jec ts  In fo rma t ion  Syste~i i  (PINS), where 
reg iona l  networks are counted as a  s i n g l e  p r o j e c t .  T h i s  i s  t he  o n l y  way 
o f  making compat ib le t h e  number o f  p r o j e c t s  p e r  count ry  (where 
the  n a t i o n a l  components o f  reg iona l  networks a re  separa te l y  considered) , 
and t h e  t o t a l  nurnber of p r o j e c t s  o r  t h e  number o f  p r o j e c t s  by d i v i s i o n .  
18/ Inc ludes o n l y  research a c t i v i t y .  Does n o t  i n c l u d e  p u b l i c a t i o n s .  -
- T A B L E  1 4  
NUMBER OF PROJECTSSUPPORTED I N  EACH COUNTRY BY D I V I S I O N  1 9 7 1 - 1 9 8 1  
! 
I C O U N T R Y  -- 
P 
P 
Cont . . . 
O I V I S I O N  
AFNS S . S .  H .S .  I . S .  COM. TOTAL % 
1. ARGENTINA 
2 .  BARBADOS 
; 3. B E L I Z E  
4 .  B O L I V I A  
5. BRAZIL 
6. COLOMGIA 





12 .  EL  SALVADOR 
1 3 .  GUATEMALA 
1 4 .  GUYANA 
15. H A I T I  
16. HONDURAS 
1 7 .  JAMAICA 
18. MEXICO 
T A B L E  14 (Cont inuat ion) 





23. REP. DOMINICANA 
24. STA. LUCIA 
25. SURINAM 




30. E.E. U.U. 
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0 i 3 0.8 
0 I 1  0.2 
i 
0 ' 14 3.5 
0 ! 8 2.0 
1 1 5  1.2 
0 j 2 0.5 
0 i 11 2.7 
2 i 402 100.0 
I 
T A B L E  15 
RESEARCH 'GRANTS B Y '  ~OUNTRY: AND PIVISION 1971"- 1981 . (IN CDN S) . 
C O U N T R Y  
1. ARGENTINA 










12. EL SALVADOR 
13. GUATEMALA 




































2,071,112 3.8 I 
2,100,379 3.8 1 












































































































T A B L E 15 (Continuation) 
C O U N T R Y  . 
22. PERU 
23. REP; DOMIN. 
24. STA. LUCIA 
25. SURINAM 




30. E.E. U.U. 
T O T A L  










































































The de ta i led  breakdown o f  the  a c t i v i t i e s  o f  each d i v i s i o n  ,by country 
o f  the region, appears i n  Tables 14 and 15. I n  general terms, the  
a c t i v i t i e s  o f  the Centre have been q u i t e  wide ly  d i s t r i b u t e d  throughout 
the region. The country p r o f i l e  var ies  from one d i v i s i o n  t o  another, and 
i t  i s  w i t h i n  d iv i s ions  t h a t  we f i n d  higher r e l a t i v e  degrees o f  concentra- 
t i o n  i n a i n  countr ies o f  the  region. For example, Social  Sciences 
concentrates a considerable propor t ion o f  i t s  research funds i n  Chi le,  
Argentina, Colombia, Mexico and Jamaica. (See Table 15). The very high 
concentrat ion o f  Informat ion Sciences p ro jec ts  i n  two coun t r ies  (Chi 1 e 
and Costa Rica) i s  due t o  the presence o f  i n t e rna t i ona l  organizat ions w i t h  
important in format ion networks i n  these two countr ies.  - 
Table 16 summarizes the evo lu t ion  o f  IDRC's a c t i v i t i e s  i n  the  region, 
i n  terms o f  the number o f  p ro jec ts  and the t o t a l  amount o f  the  research 
grants t h a t  have been committed each year, from 1971 t o  1981. Th is  t ab le  
c l e a r l y  shows t h a t  by 1981 the l e v e l  o f  funding i n  the reg ion  f o r  research 
p ro jec ts  (excluding other types o f  a c t i v i t i e s ) ,  was o f  the  order  o f  9 
m i l l i o n  Canadian d o l l a r s  a year. The most important increase i n  the  l eve l  
o f  funding came between 1979 and 1981. 
Three substantive questions w i l l  now be b r i e f l y  analyzed: 
a What i s  the main emphasis t h a t  i s  being placed by each d i v i s i on ,  
i n  terms o f  the program areas t h a t  are rece i v i ng  the  greatest  
support i n  the region? 
b What i s  the d i s t r i b u t i o n  o f  IDRC's p ro jec ts  i n  terms o f  the main 
subregions analyzed i n  the previous sections? 
c What are the types o f  i n s t i t u t i o n s  wi thwhich I D R C  works? 
These three questions are analyzed i n  Tables 17 and 18. 
I n  the case o f  AFNS pro jec ts  i n  the  reg ion a very h igh  propor t ion o f  
them are concentrated i n  two program areas: animal sciences (35.7%) and crops 
and cropping systems(31.5X). I n  a second l e v e l  we f i n d  f i s h e r i e s  (13.7%) and 
forestry (12.4%), and w i t h  a very low l eve l  o f  a c t i v i t y  i n  the  region i s  
post-production systems (6.7%). The 1 a t t e r  has concentrated an important p a r t  
o f  i t s  a c t i v i t i e s  i n  A f r i c a  and Asia, due t o  the needs o f  these regions i n  
t h i s  area, p lay ing a low p r o f i l e  i n  the L a t i n  American and Caribbean region. 
With an increased f i nanc i  a' capaci ty , the  1 ow p r o f i l e  t h a t  post-production 
systems has played i n  L a t i n  America and the Caribbean i s  being reviewed. Food 
losses i n  the post-harvest phase are very important i n  the region,  as we l l  as 
o ther  problems re la ted  t o  post-production system, such as the  processing o f  
bas ic  crops o r  a g r i c u l t u r a l  products. I n  f ac t ,  food technology has been a 
T A B L E  16 
NUMBER OF PROJECTS AND RESEARCH GRANTS BY DIVISION AND YEAR 1971-1981 ( IN  CON $) 
These are the projects t h a t  as a t  December 31, 1981, had beenapproved, bu t  the respective MGC had no t  
y e t  been signed. By March of 1982 more than ha1 f o f  these MGC's have been received duly  signed. 
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4 425,386 0 0 1  
5 434,250 1 19,846 






















T A B L E  17 
RESEARCH GRANTS BY OIVISION,PROGRAM AKEAS AN0 SUBREGION 1971 - 1981 
( IN CDN 4 ) 
Cont ... 
DIVISION AKO S U B R E G I O N  
PROGRAM AREAS LARGE ANDEAN CENTRAL AM. CARIBBEAN OTHER TOTAL % 
COUNTRIES COUNTRIES COUNTRIES COUNTRIES . COUNTRIES 
I A F N S :  
1.1 Crops and cropping systems 295,870 3,336,328 1,049,200 2,266,729 0 6,948,127 31.5 
1.2 Animal sciences 1,222,400 2,521,370 2,661,400 1,047,700 395,416 7,848,286 35.7 
1.3 Post product ion  systems 0 612,500 375,800 10,800 485,000 1,484,100 6.7 
1.3 F i she r ies  418,900 915,300 310,500 1,361,810 15,000 3,021,510 13.7 
1.5 Fo res t r y  147,100 2,542,220 31,900 0 0 2,721,220 12.4 
35,000 2.2 
SUB TOTAL 2,084,270 9,927,718 4,428,800 4,687,039 895,416 22,023,243 100.0 
% 9.5 45.0 20.1 21.3 4.1 100.0 
2 S.S. : -
2.1Scienceandtechnologypol icy 1,221,548 1,288,546 549,500 764,549 373,525 4,197,668 25.4 
2.2 Popula t ion  1,830,815 1,647,849 421,000 569,690 267,750 4,737,104 28.6 
2.3 Education 303,900 1,582,110 228,000 738,500 0 2,852,510 17.2 
2.4 Economics and r u r a l  
modernizat ion 882,900 947,500 544,413 0 152,000 2,526,813 15.3 
2.5 Development management 0 110,720 70.000 596,460 0 777,180 4.7 
2.6 I n t e r n a t i o n a l ,  n a t i o n a l  and 
reg iona l  i n s t i t u t i o n s  and 
network. 507,000 799,000 0 149,500 0 1,455,500 8.8 
SUB TOTAL 4,746,163 6,375,725 1,812,913 2,818,699 793,275 16,546,775 100.0 
% 28.7 38.5 11.0 17.0 4.8 100.0 
. 
T A 8 L E 17 ( Cont inuat ion ) 
DIVISION AND S U B R E G I O N  
PROGRAM AREAS LARGE ANDEAN CENTRAL AM. CARIBBEAN OTHER TOTAL % COUNTRIES COUNTRIES COUNTRIES COUNTRIES COUNTRIES ' 
3. H.S. : - I 
3.1 F e r t i l  i ty research methods 856,860 1,504,100 49,900 36,080 0 2,447,020 29.1 
3.2 Rural hea l th  care del  i v e r y  38,600 1,362,833 148,600 561,860 400,800 2,512,693 29.9 
3.3 Family planning 0 0 0 329,866 0 329,866 3.9 
3.4 Rural water supply and 
s a n i t a t i o n  8,700 245,280 455,390 0 0 709,370 8.4 
3.5 Trop ica l  disease 405,055 376,610 0 557,615 472,400 1,811,680 21.6 
3.6 Environmental hea l th  0 0 0 0 598,224 598,224 7.1 
SUB TOTAL 1,309,215 3,488,903 653,890 1,485,42 1 1,471,424 8,408,853 100.0 
! % 15.6 41.5 7.8 17.6 17.5 100.0 
4. I . S .  : -
4.1 Informat ion f o r  development 
- A g r i c u l t u r a l  in format ion 19,700 344,850 1,287,354 438,100 64,705 2,154,709 28.2 
- Populat ion and heal th  54,960 984,080 3,500 11,200 141,900 1,195,640 15.6 
- Cowmunication 422,710 74,450 0 0 42,834 539,994 7.1 
- Cartography 0 115,089 0 0 0 115,089 1.5 
- I n d u s t r i a l  in format ion 0 49,500 0 0 0 49,500 0.6 
- Educational in format ion 0 446,075 52,405 4.000 0 502,480 6.6 
- Environmental in format ion 0 96,400 0 0 344,380 440,780 5.8 
- In f raes t ruc tu re  development 0 294,480 0 440,000 0 734,480 9.6 
4.2 Informat ion about development 0 1,670,186 242,494 0 0 1,912,680 25.0 
SUB TOTAL 497,370 4,075,110 1,585,753 893,300 593,819 7,645,352 100.0 
% 
-- 
6.5 53.3 20.7 - _. -- ----- 11.7 7.8 -------- --- - 100.0 
5. Comunications 0 36,658 0 0 0 36,558 
% 0.0 100.0 0.0 0.0 0.0 100.0 - 
- 
T O T A L  8,637,018 23,904,114 8,481,356 9,884,459 3,753,934 54,660,881 - 
% 15.8 43.7 15.5 18.1 6.9 100.0 - - 
-. 
Includes p ro jec ts  which are i n s t i t u t i o n a l l y  based I n  the U.S. and Canada, besides Uruguay and Paraguay. 
research area o f  major concern i n  the region. For t h i s  reason, OPE/LARO 
and AFNS are planning a study on post-production research and research 
needs t h a t  w i l l  be ca r r ied  out  i n  1982-83. 
The crops and cropping systems program of IDRC has cont r ibuted t o  
changing the t r a d i t i o n a l  "crops and d i sc i p l i nes "  approach t o  ag r i cu l -  
t u r a l  research t h a t  has predominated i n  the region. Th is  t r a d i t i o n a l  ap- 
proach has fostered a 1 im i ted  contact w i t h  the farmer's environment and 
rea l  i ty. With a cropping systems approach the  possi b l  i ty of addressing 
the farmer's problems more d i r e c t l y  increases subs tan t ia l l y .  But  besides 
funding spec i f i c  cropping systems p ro jec ts  i n  d i f f e r e n t  countr ies,  a 
strong t r a i n i n g  component w i l l  probably be necessary t o  make an impact on 
the ag r i cu l t u ra l  research o r i en ta t i on  o f  the region. 
soc ia l  science pro jec ts  i n  t h i s  reg ion show a considerable concentra- 
t i o n  i n  two program areas: populat ion (28.6%) and science and technology 
(25.4%) (see Table 17). The second one i s  an area i n  which L a t i n  American 
soc ia l  science researchers have had a p a r t i c u l a r  i n t e r e s t  i n  t he  l a s t  de- 
cade. Nevertheless the r e l a t i v e  importance o f  the d i f f e r e n t  soc ia l  science 
program areas i n  the region has most l i k e l y .  changed over t he  l a s t  years. 
Research on education and on economics and r u r a l  modernization have i n -  
creased t h e i r  share i n  the l a s t  few years, because o f  increased program 
a c t i v i t y  i n  these two areas. Moreover, some recent program modi f ica t ions 
are not  re f lec ted  i n  Table 17. Development management no longer  e x i s t s  as 
a soc ia l  science program area, and the new urban studies area, t h a t  i s  
present ly qu i t e  ac t i ve  i n  the region, i s  s t i l l  not  d i f f e r e n t i a t e d  from 
populat ion and economics i n  t h i s  tab le .  
Health sciences p ro jec ts  i n  the region show a subs tan t ia l  concentrat ion 
i n  three main program areas: r u r a l  hea l th  care de l i ve r y  systems (29.9%), 
f e r t i l i t y  con t ro l  (29.1%) and t r o p i c a l  diseases (21.6%). I n  the  area o f  
t r o p i c a l  diseases i n  L a t i n  America and the Caribbean, I D R C  p ro j ec t s  have 
concentrated on chagas disease, cutaneous Leishmaniasis and t he  d i f f e r e n t  
e t i o l og ies  o f  gas t roen te r i t i s  ( i .e. pa ras i t i c ,  v i r a l  and bac te r i o l og i ca l )  
-F i na l  l y ,  in format ion sciences p ro jec ts  i n  the reg ion have concentrated 
on th ree  major top ics :  a g r i c u l t u r a l  in format ion (28.2%) i n f o m a t i o n  on 
populat ion problems (15.6%) and in format ion f o r  pol icy-makers and f o r  deci- 
sion-making re1 ated t o  development problems (25%). The predominance o f  
these in format ion areas i s  p a r t l y  due t o  the existence o f  th ree  la rge  
informat ion networks i n  the region t ha t  are being supported by IDRC:  
AGRINTER (Agr i cu l tu re ) ,  DOCPAL (populat ion) and INFOPLAN/CARISPLAN ( in format ion 
f o r  ~ol3cv-makers). The nature o f  the infortn;tion n ro i ec t s  i n  the L a t i n  
American and Caribbean reg ion w i l l  be analyzed i n  more d e t a i l  a t  the end o f  
t h i s  section. 
I f  we r a i s e  the  quest ion o f  why c e r t a i n  programareas have rece ived 
more support than others i n  t he  region,  two major  f a c t o r s  should be 
taken i n t o  cons idera t ion .  I n  t h e  f i r s t  place, s ince  IDRC responds t o  
requests coming from research groups i n  the  d i f f e r e n t  count r ies ,  t he  
p a t t e r n  o f  t he  Centre 's  f i n a n c i a l  support  r e f l e c t s  the  demand f o r  re-  
search funds coming from the  coun t r i es  i n  t h e  region.  But  t h i s  i s  
on l y  p a r t  o f  t he  s to ry .  Because of IDRC's s t y l e  o f  operat ion,  t h e  
presence o f  a program o f f i c e r  i n  the  reg ion  ( o r  w i t h  s t rong i n t e r e s t s  
i n  t h e  reg ion)  has been o f  pr imary importance f o r  p r o j e c t - i d e n t i f i c a t i o n  
and project-development i n  each program area. Th i s  f a c t o r ,  as w e l l  as 
the  .research o r i e n t a t i o n  o f  t h e  program o f f i c e r ,  has had a major  i n f l u -  
ence i n  shaping t h e  program areas i n  which research i s  support& i n  t h e  
region.  
The second quest ion  ra i sed  above was t h a t  o f  t he  r e l a t i v e  d i s t r i b u -  
t i o n  of IDRC's a c t i v i t i e s  i n  terms o f  t he  main subregions analyzed i n  t h e  
prev ious sect ions.  As Table 17 shows, t h i s  va r i es  from one d i v i s i o n  t o  
another. AFNS has concentrated i t s  e f f o r t s  i n  t h r e e  subregions: Andean 
coun t r i es  (45%), Centra l  American coun t r i es  (20.1%) and Caribbean coun- 
t r i e s  (21.3%). 'The s i t u a t i o n  o f  Soc ia l  Sciences i s  q u i t e  d i f f e r e n t :  
s o c i a l  science p r o j e c t s  show a subs tan t i a l  concent ra t ion  i n  t h e  Andean 
count r ies  (38.5%) and i n  t he  l a r g e  countr ies(28.7%). Both Hea l th  Scien- 
ces and In fo rmat ion  Sciences have concentrated an impor tan t  p a r t  o f  t h e i r  
a c t i v i t i e s  i n  t he  Andean coun t r i es  (41% and 53% r e s p e c t i v e l y ) .  But i n  t h e  
i 
case o f  I n fo rma t ion  Sciences they  r e a l l y  cons i s t  o f  reg iona l  p r o j e c t s  
( reg iona l  i n fo rma t ion  networks) t h a t  happen t o  have t h e i r  headquarters i n  
Santiago de C h i l e  (merely because of i n s t i t u t i o n a l  l o c a t i o n ) .  Most I n f o r -  
mation Sciences p r o j e c t s  cannot be r e a l l y  l i n k e d  t o  any s i n g l e  count ry  o r  
subregion, because o f  t h e i r  reg iona l  nature.  
The l a s t  quest ion r a i s e d  above was t h a t  o f  t h e  types o f  i n s t i t u t i o n s  
w i t h  which I D R C  works. Fo l lowing t h e  ana lys i s  t h a t  has been made o f  t h e  
L a t i n  American and Caribbean i n s t i t u t i o n a l  research i n f r a s t r u c t u r e  (see 
sec t i on  4.2), four  major  types of research cent res  o r  research organ iza t ions  
may be d i s t i ngu i shed :  u n i v e r s i t i e s ,  government research centres,  p r i v a t e  
research centres and i n t e r n a t i o n a l  o r  reg iona l  research centres.  
A t  t h e  centre-wide l e v e l ,  55% o f  t h e  research grants  i n  L a t i n  America 
and the  Caribbean has gone t o  n a t i o n a l  i n s t i t u t i o n s  i n  t h e  c o u n t r i e s  o f  t he  
reg ion  ( f i r s t  t h r e e  ca tegor iC-  ; o f  the  i n s t i t u t i o n a l  i n f r a s t r u c t u r e  mentioned 
i n  t h e  prev ious paragraph), and 45% has gone t o  i n t e r n a t i o n a l  o r  reg iona l  
o rgan iza t ions  l oca ted  w i t h i n  the  reg ion  (see Table 18).  Among t h e  n a t i o n a l  
i n s t i t u t i o n s  , t h e  p r i n c i p a l  b e n e f i c i a r i e s  have been government research 
centres . 
i 
But the  s i t u a t i o n  changes from one d i v i s i o n  t o  another.  I n t e r n a t i o n a l  
and reg iona l  research cent res  have p layed an impor tan t  r o l e  i n  AFNS p r o j e c t s  
i n  t he  reg ion  (45.7%), w i t h  government research centres f o l l o w i n g  i n  a very % 
TABLE 18 
RESEARCH GRANTS BY DIVISION, PROGRAM AREAS AND TYPE OF INSTITUTION 1971 -1981 
( IN  CDN S )  
DIVISION AND OF INST-ON * . . 
PROGRAM AREAS UNIVERSITIES GOvT.RESEARCH PRIV.RESEARCH INT-OR REG. T 0 T A L % 
_ CENTRES . . _- CENTRES CENTRES 
1. AFNS : -
1.1 C y p s  & cropping systems 557,400 2,425,800 213,650 3,751,277 6,948,127 31.6 
1.2 Animal sciences 1,267,200 3,005,300 0 3,575,786 7,848,286 35.6 
1.3 Post product ion systems 128,900 253,300 0 1,101,900 1,484,100 6.7 
1.4 F isher ies  492,800 1,917,910 425,100 185,700 3,021,510 13.7 
1.5 Forest ry  319,000 1,103,000 147,100 1,439,220 2,721,220 12.4 
SUB TOTAL 2,478,200 8,705,310 785,850 10,053,883 22,023,243 100.0 
% 11.2 39.5 3.6 45.7 100.0 
- 
2. S.S.' : -
2.1 Science and technology 514,780 500,274 1,736,665 1,445,949 4,197,668 25.4 
2.2 Populat ion 145,100 1,047,286 1,621,190 1,923,528 4,737,104 28.6 
2.3 Education 203,450 1,471,010 662,950 515,100 2,852,510 17.2 
2.4 Economics and r u r a l  modernization 329,900 366,200 780,813 1,049,900 2,526,813 15.3 
2.5 Development management 308,803 0 180,720 287,657 777,180 4.7 
2.6 In te rna t iona l ,  nat iona l  and reg ional  
i n s t i t u t i o n s  and networks 0 0 540,000 915,500 1,455,500 8.8 
SUB TOTAL 1,502,033 3,384,770 5,522,338 6,137,634 16,546,775 100.0 
% 9.1 20.5 33.4 37.1 100.0 
Cont. . . 
TABLE 18 (Cont.) 
DIVISION AND TYPE OF INSTITUTION * 
PROGRAM AREAS UNIVERSITIES GOVT.RESEARCH PRIV.RESEARCH 1NT.OR REG. T 0 T A L 16 
CENTRES CENTRES CENTRES 
3. H.S. : - 
3.1 F e r t i l i t y  research methods. 193,980 1,348,220 74,900 830,000 2,447,020 29.1 
3.2 Rural hea l th  care de1 i v c r y  161,648 1,205,150 805,385 340,510 2,512,693 29.9 
0 3.3 Family planning 252,846 0 77,020 329,866 3.9 
3.4 Rural water supply and sani ta t ion.  208,270 305,260 67,440 128,400 709,370 8.4 
3.5 Tropical  disease 79,125 467,930 287,010 977,615 1,811,680 21.6 
3.6 Environmental hea l th  0 0 0 598,224 598,224 7.1 
SUB TOTAL 642,923 3,579,426 1,234,735 2,951,769 8,408,853 100.0 
% 7.6 42,6 14.7 35.1 100.0 
4. I.S. : -
4.1 Information f o r  development 
- Agr i cu l tu ra l  in format ion 0 465,937 0 1,688,772 2,154,709 28.2 
- Population and heal th  0 0 0 1,195,640 1,195,640 15.6 
- Communication 0 42,834 188,350 308,810 539,994 7.1 
- Cartography 0 115,089 0 0 115,089 1.5 
- I ndus t r i a l  in format ion 0 49,500 O I 0 49,500 0.6 
- Educational information 37,965 408,110 0 56,405 502,480 6.6 
- Environmental information 0 96,400 0 344,380 440,780 5.8 
- In f raes t ruc tu re  development 0 734,480 0 0 734,400 9.6 
4.2 Information about development 0 103,100 0 1,809,580 1,912,680 25.0 
SCB TOTAL 37,965 2,015,450 188,350 5,403,587 7,645,352 100.0 
% 0.5 26.4 2.4 70.7 100.0 
5. Communications 0 0 0 36,658 36,658 100.0 
% 0 0 0 100.0 100 .'O 
TOTAL 4,661,121 17,684,956 7,731,273 24,583,531 54,660,801 
% 8.5 32.4 14.1 45.0 100.0 
* The f i r s t  three types o f  i n s t i t u t i o n s  r e f e r  t o  nat ional  i n s t i t u t i o n s .  
The four th  type re fe rs  t o  in te rna t iona l  o r  regional centres located i n  a country o f t he reg ion .  
* 
' Z " . 
close second place (39.5%) (Table 18). Not on ly  i n  L a t i n  Ameri.ca and the  
Caribbean, bu t  a lso  i n  most regi,ons of the world, a g r i c u l t u r e  research has 
bas i ca l l y  been ca r r i ed  out  by these two types of research i n s t i t u t i o n s .  
This has o f t en  l e d  t o  the  discussion o f  the r e l a t i v e  r o l e s  these two types 
o f  research centres should p lay  ( inc lud ing  d i v i s i o n  o f  work), and o f  t h e  
re la t ionsh ips  and complementarit ies t h a t  should e x i s t  between them. 
I n  the case o f  the  Social Sciences, regional  i n s t i t u t i o n s  a l so  p lay  an. 
important r o l e  (37.1%), bu t  the major na t iona l  customers a re  p r i v a t e  r e -  
search centres. Th is  r e f l e c t s  the i n s t i t u i o n a l  i n f r a s t r u c t u r e  o f  soc ia l  
science research i n  the region analyzed i n  sect ion 4.2, although t h i s  i s  
heav i ly  inf luenced by the s i t u a t i o n  o f  the southern cone countr ies.  
Government research centres p lay  the major r o l e  i n  Heal th Sciences 
pro jec ts  (42.6%), w i t h  i n t e rna t i ona l  o r  reg iona l  centres appearing i n  
second place (35.1%). F i n a l l y  , Informat ion Sciences dedicated q u i t e  a high 
percentage o f  t h e i r  funds (70.7%) t o  support in format ion centres and net -  
works t h a t  are based i n  i n t e rna t i ona l  o r  reg iona l  centres (Table 18). But 
t h i s  i s  mainly due t o  the reg iona l  scope and nature o f  t he  in format ion 
projects.  Given the special  nature o f  the p ro j ec t s  i n  t h i s  area, we w i l l  
devote the l a s t  paragraphs o f  t h i s  r epo r t  t o  a very b r i e f  ana lys is  of the  
information p ro jec ts  i n  the region. 
Informat ion Pro.iects i n  L a t i n  America and the  Caribbean 
There are s i x  types o f  p ro jec ts  t h a t  In format ion Sciences has supported 
i n  the' region. The f i r s t  two are l i n ked  t o  the  two major tasks t h a t  are 
involved i n  developing in format ion systems. One i s  c o l l e c t i n g  the  informa- 
t i o n  produced, and the  o ther  one i s  processing t h e  in format ion i n t o  t ime l y  
services t o  users. Obviously, the  l a t t e r  depends upon t h e  former. The 
f i r s t  func t ion  i s  ca r r i ed  ou t  by T e r r i t o r i a l  (Regional) In format ion Networks, 
which are  mechanisms basical  l y  designed t o  co l  l e c t  b i b l i og raph i c  references 
from the  countr ies o f  t he  region i n  a cooperative fashion. Examples o f  
T e r r i t o r i a l  Networks i n  L a t i n  America are AGRINTER i n  ag r i cu l t u re ,  DOCPAL and 
REPID ISCA i n  populat ion and health, INFOPLAN and CARISPLAN i n  soc ia l  and 
economic planning, LATINAH i n  human settlements, e tc .  Given t he  importance 
o f  t h i s  f i r s t  funct ion,  the I S  D i v i s i on  has devoted a s izeable  p ropor t ion  o f  
i t s  t o t a l  investment (4.5 m i l l i o n  d o l l a r s )  t o  the  development of such networks 
(see Table 19). 
On the o ther  hand, the p rov is ion  o f  serv ices i s  a task t h a t  requ i res  an 
in-depth ana lys is  o f  the documents themselves. Given the  very broad thematic 
coverage o f  T e r r i t o r i a l  Networks, t h i s  task i s  more e f f i c i e n t l y  ca r r i ed  out 
through Speci a1 i ,-7d Informat ion Analysis Centres (SIACs)., which deal w i  t h  more 
manageable volun ; o f  informat ion,  and thus they can produce a v a r i e t y  o f  
useful  services beyond the  mere bib1 iographic  l i s t i n g s .  An example of t h i s  
type o f  centre i s  the Cassava In format ion Centre a t  CIAT, which has acquired 
T A B L E  19 
INFORMATION SECIENCES GRANTS BY PROGRAM AREA AN0 TYPE OF PROJECT : 1971-1981 ( IN CON $ ) 
+Specialized Information Analysis Centres. 
P R O G R A M  A R E A S  
1. Information for development 
- Agricultural information 
- Population and heal.th 
- Communication 
- Cartography 
- Industrial infomation 
- Educational information 
- Environmental inform. 
- Infraestructure develop. 
Information about develop. 





























































































worldwide recogn i t i on .  19/ T e r r i t o r i a l  Networks may, as p a r t  o f  t h e  ne t -  
work, develop Specialize?rInformation Ana1ysi.s Centres. Bu t  t h i s  second 
f u n c t i o n  i s  o n l y  v i a b l e  i n  cases of l i m i t e d  themat ic  coverage and requ i res  
an in format ion-ana lys is  capaci ty .  
I n t e r n a t i o n a l  o r  reg iona l  i n fo rma t ion  sys tems cannot f u n c t i o n  proper- 
l y  if they do n o t  have adequate na t iona l  focal  po in ts ,  w i t h  a capac i ty  t o  
feed i n t o  t h e  system t h e  n a t i o n a l  b i b l i o g r a p h i c  i n fo rma t ion ,  and t o  serve 
as a channel t o  f a c i l i t a t e  t h e  e f f e c t i v e  use o f  t h e  system by p o t e n t i a l  
users i n  t h e  d i f f e r e n t  count r ies .  Th is  " l i nkage  mechanism" i s  essen t ia l  t o  
increase both  t h e  " i n p u t  capac i ty "  o f  t h e  coun t r i es  o f  t h e  region,  as w e l l  
as t h e  capac i ty  o f  t h e  system t o  prov ide  e f f e c t i v e  se rv i ces  t o  p o t e n t i a l  
users i n  these count r ies .  Th is  leads t o  t h e  t h i r d  a c t i v i t y  t h a t  I n fo rmat ion  
Sciences has been suppor t ing  i n  t h e  region:  t h e  development o r  s t rengthening 
o f  Nat ional  S e c t o r i a l  Systems (as i n  t h e  case o f  n a t i o n a l  AGRINTERs). 
The f o u r t h  type o f  p r o j e c t  t h a t  I S  has supported i n  t h e  reg ion  has 
been the  experiment t o  s e t  up Global Nat ional  I n fo rmat ion  Systems ( B o l i v i a  
a and Jamaica). Several coun t r i es  o f  t he  reg ion  have es tab l i shed  such systems 
b u t  main ly  w i t h  two ob jec t i ves  i n  mind: coo rd ina t ion  o f  t h e  d i f f e r e n t  in forma- 
t i o n  centres and serv ices  e x i s t i n g  i n  t h e  count ry  ( w i t h  ve ry  mixed r e s u l t s ) ,  
a and the  development o f  t h e  necessary i n f r a s t r u c t u r e  i n  t h e  area o f  i n fo rma t ion  
( t r a i n i n g ,  e t c .  ). L i k e  most attempts t o  develop i n f r a s t r u c t u r e ,  t h e  r e s u l t s  
w i l l  be seen i n  a r a t h e r  long term. But  t h e  opera t iona l  capac i t y  o f  Nat iona l  
In format ion  Systems on ly  e x i s t s a t  t h e  l e v e l  o f  Spec ia l i zed  Informat ion Centres 
o r  a t  t h e  l e v e l  o f  Nat ional  S e c t o r i a l  Networks t h a t  e x i s t  w i t h i n  them. Expe- 
r i ence  has shown t h a t  p r o j e c t s  aimed a t  t he  establ ishment o r  s t rengthening o f  
Global Nat iona l  I n fo rmat ion  Systems are ve ry  d i f f i c u l t  t o  manage, and have 
very  l i m i t e d  p o s s i b i l i t i e s  o f  achiev ing p r a c t i c a l  r e s u l t s  i n  t h e  s h o r t  term. 
On t h e  cont rary ,  t he  support  o f  Nat ional  S e c t o r i a l  Systems o r  Spec ia l i zed 
In format ion  Centres cou ld  be a much more e f f e c t i v e  way o f  s t rengthening 
Nat ional  Informat ion Systems. But  t h i s  leads us back t o  t h e  previous t ype  
o f  p r o j e c t .  
The l a s t  two types o f  p r o j e c t s  supported by  I S  i n  t h e  reg ion  are  r e l a t e d  
t o  p a r t i c u l a r  dimensions o f  t he  i n fo rmat ion  process. The f i r s t  one, which 
may be labe led "Speci f ic  Products", r e f e r s  t o  r a t h e r  smal l  p r o j e c t s  t h a t  a r e  
aimed a t  responding t o  very  s p e c i f i c  i n fo rma t ion  needs o f  a g iven country o r  
i n s t i t u t i o n .  Examples o f  t h i s  a re  the  p repara t i on  o f  a b ib l i og raphy ,  o r  a 
cartography p r o j e c t  f o r  t h e  purpose o f  e labo ra t i ng  a s e t  o f  maps. Since 
these p r o j e c t s  respond t o  very s p e c i f i c  needs, they  do n o t  (necessar i l y )  fo rm 
p a r t  o f  a cont inuous a c t i v i t y ,  such as an in fo rmat ion  system. 
19/ OPE i s  p r e s e n t l y  c a r r y i n g  ou t  an eva lua t ion  o f  t h i s  spec ia l i zed  -
I i n fo rma t ion  cent re .  
The l a s t  type o f  p r o j e c t  t h a t  has been supported i n  t h e  r e g i o n  ( i n  
t h e  pas t )  r e f e r s  t o  research on s p e c i f i c  i,nformati.on aspects, mai.nly on 
communications and educat ion. Th i s  a c t i v i t y  was l a t e r  t rans fe r red  t o  
t h e  Soc ia l  Sciences D iv i s ion ,  so i t  no l onger  forms p a r t  o f  I S  p r o j e c t s .  
Table 19 summarizes I S  a c t i v i t i e s  i n  t h e  region, by program area 
and type o f  p ro jec t .  As p rev ious l y  po in ted  out, t h e  support  o f  T e r r i t o -  
r i a l  (Regional) I n fo rma t ion  Networks has been t h e  main t y p e  o f  p r o j e c t  
supported by I S  i n  t h e  reg ion  (63% o f  t h e  funds have gone i n t o  t h i s  a c t i v -  
i t y ) .  More recen t l y ,  t h e  support  o f  Na t i ona l  S e c t o r i a l  Systems ( t h e  
nati.ona1 components o f  t h e  reg iona l  networks) has increased, and by now i t  
represents 12.4% o f  t h e  t o t a l  investment. The support  o f  Na t i ona l  Global  
Systems has absorbed 9.6% o f  I S  funding i n  t h e  region.  The o t h e r  types o f  
p r o j e c t s  have rece ived 1  ess f i n a n c i  a1 support.  
On t h e  bas i s  o f  t he  prev ious observat ions, two main cons ide ra t i ons  
emerge from t h i s  ana lys i s  i n  terms o f  t h e  type o f  p r o j e c t s  t h a t  a r e  be ing  
supported: a )  Given t h e  c e n t r a l  r o l e  t h a t  Spec ia l i zed  I n f o r m a t i o n  Ana lys i s  4 
Centres (SIACs) p l a y  i n  p r o v i d i n g  serv ices  t o  users i n  s p e c i f i c  areas o r  
t op i cs ,  and cons ider ing  t h e  r a t h e r  l i m i t e d  investment t h a t  has been made 
i n  t h i s  type o f  p r o j e c t  ( o n l y  4.2%), i t  seems adv isab le  t o  emphasize t h i s  
a c t i v i t y  i n  t h e  reg ion .  A t  t h e  same t ime, a  more f u n c t i o n a l  r e l a t i o n s h i p  
o r  i n t e g r a t i o n  o f  SIACs w i t h  p e r t i n e n t  T e r r i t o r i a l  Networks should be 
a 
promoted. W i th in  t h e  T e r r i t o r i a l  Networks, whose f u n c t i o n  i s  b a s i c a l l y  r e -  
l a t e d  t o  c o l l e c t i n g  in fo rmat ion ,  a  g rea te r  development o f  SIACs should be 
promoted according t o  t h e i r  p a r t i c u l a r  s p e c i a l t y ,  o r i e n t e d  towards t h e  
product ion  and d i s t r i b u t i o n  o f  serv ices  t o  a  spec ia l  i z e d  c l i e n t e l e .  
b )  The recent  t r e n d  o f  i nc reas ing  t h e  support  o f  Nat iona l  S e c t o r i a l  Systems 
(na t i ona l  components o f  reg iona l  networks),  should be strengthened. Both 
suggest ions a r e  aimed a t  improving the  l i n k  bewteen reg iona l  i n f o r m a t i o n  
systems and t h e i r  p o t e n t i a l  users. 
F i n a l l y ,  two outs tand ing  quest ions t h a t  a re  r e c e i v i n g  i n c r e a s i n g  a t -  
t e n t i o n  i n  t h e  region,  f o r  which no adequate r e p l y  has y e t  been found, should 
be mentioned. Both quest ions a re  p resen t l y  be ing  exp lored by IS. a) How 
can i n f o r m a t i o n  cent res  o r  systems respond t o  t h e  non-bib1 i o g r a p h i c  in forma- 
t i o n  needs o f  po l  icy-makers and decision-makers ( i  .e. q u a n t i t a t i v e  data, 
f a c t u a l  i n fo rma t ion  on a1 t e r n a t i v e  so lu t i ons ,  e t c ) ?  Th i s  imp1 i e s  developing 
t h e  capac i t y  o f  these cent res  t o  handle and process t h a t  t y p e  o f  i n fo rma t ion .  
b)  What a re  t h e  i m p l i c a t i o n s  f o r  developing coun t r i es  o f  t h e  present  revo lu -  
t i o n  i n  i n fo rma t ion  technology, and how can they  cope w i th ,  o r  use, these 
r e c e n t l y  developed technologies? The coun t r i es  o f  t h e  r e g i o n  w i l l  most 1  i k e l y  
be making major  dec is ions  on t h i s  aspect i n  t h e  near f u t u r e .  The quest ion  i s  
whether any i n p u t  can be made i n t o  t h e  decision-making process i n  o rder  t o  i 
f a c i l  i t a t e  more r a t i o n a l  dec is ions .  C 
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A N N E X  I 
SELECTED . SOCIO-ECONOMIC INDICATORS BY COUNTRY OF THE REGION 1980 
I 
C O U N T R Y  
1. Large Countries : 
- Argentina 
- B raz i l  
- Mexico 
2. Andean Countries : 
- B o l i v i a  
- Colombia 




3. Central America: 
- Costa Rica 
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A N N E X  I 
SELECTED SOCIO-ECONOMIC INDICATORS BY COUNTRY OF THE REGION 1980 
1/ This r e fe r s  t o  1979 - 
Source : Taken from several pub1 i ca t i ons  o f  the U.N. Economic Commission f o r  L a t i n  America (CEPAL), and o f  the 
Inter-American Development Bank . ('BID). . d m  
C O U N T R Y  
4. Caribbean: I 
- Barbados 
- Guyana 
- H a i t i  




- Tr in idad and 
Tobago 
5. Other Countries: 
- Paraguay 
- Uruguay 
Cont r ib .o f  
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A N N E X  I 1  
- . . .  . 
SCIENCE POLICY ORGANIZATIONS I N  LATIN AMERICA AND THE CARIBBEAN 








Col orr~bi a 
9 
Costa Rica 
C h i l e  
Ecuador 
Organizat ion:  Es tab l  ished: 
Sec re ta r fa  de Estado de C ienc ia  y 1968 
Tecnologia. 
Consel ho Nacional de Desenvol vimento 1951 
C i e n t i f i c o  e Tecnoldgico (CNPq) 
Nat iona l  Counci l  o f  Science and Techno- 1977 
1 OgY 
Fondo Colombiano de Inves t i gac iones  1968 
C i e n t i f i c a s  y Proyectos Especia les 
(COLCIENCIAS) 
Consejo Nacional de Inves t i gac iones  1972 
C i e n t i f i c a s  y Tecnoldgicas (CONICIT) 
Consejo Nacional de I n v e s t i g a c i 6 n  1967 
C i e n t i f i c a  y Tecnol6gica (CONICYT) 
Consejo Nacional de Ciencia y Tecno- 1981 
1 o g i  a (CONACY T) 
Mex i co Consejo Nacional de Ciencia y Tecnolo- 1970 
g i a ( CONACYT) 
Peru Consejo Nacional de Ciencia y Tecnolo- 1968 
gTa (CONCYTEC) 
T r i n i d a d  & Tobago Nat iona l  Counci l  f o r  Technology i n  Deve- 1977 
1 opment 
L 
h Uruguay Consejo Nacional de Inves t i gac iones  1961 
C i e n t i f i c a s  y Tecnicas (CONICYT) 
v Venzuel a Consejo Nacional de Inves t i gac iones  1968 
C i e n t i f i c a s  y Tecnol6gicas (CONICYT) 
ANNEX 11 
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E l  Salvador 




Organization : Establ ished : 
1979 Unidad de Ciencia y Tecnologia; 
Of ic ina de P l a n i f i c a c i h  Nacio- 
na l  y P o l i t i c a  Econ6mica 
(OFIPLAN ) 
Unidad de Ciencia y Tecnologia, 
Secretariado Tecnico de l a  Pre- 
sidencia. 
Departamento de Ciencia y Tee- 
nologia; M in i s t e r i o  de P l a n i f i -  
cacidn . 
Unidad de Ciencia y Tecnologfa; 1974 
Secretar ia General del  Consejo 
Nacional de P lan i f i cac idn  Eco- 
ndmi ca . 
Departamento de Ciencia y Tecno- 1975 
l og ia ;  Consejo Superior de P lan i -  
f i caci dn Econbmi ca . 
O f f i ce  o f  Science and Technology; 1976 
National Planning Agency. 
Departamento de Ciencia y TecnologTa; 1975 
Min i s te r i o  de ~l ani f i cac ibn  y Pol T -  
t i ca Econdmi ca . 
